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HE Chicago Bridge & Iron Company has develaped a 

complete line of storage tanks to solve one of the petro- 
leum industry's biggest problems — EVAPORATION. They include 
Hortonspheres for the storage of the more volatile hudideabbont 
under pressure—Hortonspheroids and Hemispheroids for the storage 
of less volatile hydrocarbons—Horton Floating Roofs to stop evapor- 
ation, cut down on corvpbiies and reduce fire hazard on working 
storage tanks—and Hortondome Roofs to prevent evaporation 
losses during standing storage. If you are interested in obtaining 


the advantages of more efficient storage, write our nearest office. 
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THE SECKMAN MODEL H-2 pH METER 
is one of a complete range of Beckman 
PH Meters available for every type of 
Bpplication*. The H-2 is particularly 
fecommended for applications where 
Riigh accuracy and simple operation— 
SGombined with the convenience and low 
Gost of 115-v. AC operation—are desired. 

It provides instant and direct pH read- 
igs, and a simple, built-in dial permits 
@uick, convenient temperature compen- 
@ation over the entire range of 0° to 
900°C (32° to 212° F.). High reading ac- 
@uracy is assured by wide-spread dual 
fange scale that reads from 0 to 8 pH or 
from 6 to 14 pH at the turn of a switch 
Same switch also provides instant milli- 
¥olt readings from 0 to +800 mv and 
f¥om +600 to +1400 mv for titrations and 
@xidation-reduction measurements 

Built-in electrode support and com- 
Pact case design save valuable space and 
Permit easy portability to various plant 
locations 

Particularly important is the wide 
fange of factory-sealed, maintenance- 
free Beckman Glass Electrodes available 
for use with this instrument . . . elec- 
@odes that are virtually unbreakable 
that cover extreme temperature ranges 
from below freezing to above boiling 
fhat have an unprecedented pH range 
with negligible errors that are abra- 
sion-resistant and chemically durable to 
@ degree never before thought possible 
in glass electrodes 


*In addition to the H-2 Meter. other Beckman 
pH equipment includes completely automatic pH 
indication and control instruments for large- 
scale process applications battery-operated 
models for complete portability in plant and 
field use and a laboratory type instrument 
that features maximum versatility and ac- 
curacy for research and laboratory applications 


Are you making the most of 


BECKMAN pH METERS 
in your refining operations? 


Five ways to improve refinor: operations with Beckman pH Control 


Leading refineries are using Beckman pH Control for many profitable appli- 
cations thot save time and money, reduce maintenance and increase plant 
efficiency. Whether yours is a small or large refinery, we suggest that you 
investigote the savings to be made by such typical applications as these 


] NEUTRALIZING CRUDE STOCK ACIDITIES to prevent damage and corro- 

sion to costly equipment. 

2 MAINTAINING CONSTANT COOLING WATER CHECK for immediate 
detection of hidden leaks in lines and equipment. 


3 NEUTRALIZING ACIDS IN STILLS fo assure a uniform acid-free product. 


4 TREATING PROCESS AND BOILER FEED WATER to assure soft, nevtral 
water, greater freedom from liming and boiler maintenance, and sub- 
stantial savings in chemicals. 


5 RELIABLE CONTROL OF WASTE DISPOSAL with better neutralization 
of acid and caustic efivents .. . at lower chemical costs 


These are only typical of the many money-saving ways modern refineries are 
using Beckman pH Control. See your nearest authorized Beckman dealer for 
more details on these and other refinery applico- 
tions——or write direct 
BECKMAN INSTRUMENTS Beckmon Instruments, Nationa! Technica! Leboretories 
South Pasadena 25, Colif. 


control modern industries Factory Service Branches: 
NEW YORK @CHICAGOe@LOS ANGELES 
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Beckman Instruments pl Meters and Electrodes — Spectrophetometers — Radieactivity Meters — Special Instroments 
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A High Co Product Gives You 


1. 
ACCURATE 





2. 
OVER A LONG PERIOD 
3. 


WITH 4 MINIMUM of 
MAINTENANCE 
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A number of Other quality factors enter into the desig: 


of a contro] valve 
Period, with a Mini 
rugged Mechanica] construction: 
associated equipment: Convenienc 


Without accurate Performance these are 


low Characteristics 
“ontours designed and flow tested to pro- 
vide accurate flow characteristics Over widest 
Practica] fange. A variety Of precision ma- 
chined 
Construction 


Plugs 


Wide Flow Range 
Ww Minimum floy because of smallest prac- 
tical Clearance between Plug and sear ring ob- 
tainable py Precision Machining). large 
diameter S€at rings and long stroke combine to 
insure wide usable flow range. 
. 


Large Body Flow Areas 
Provide required C, with minimum Pressure 
drop due to body restrictions 


Responsive, Positive Diaphragm Motor 
with large diaphragms. Pre-formed to Provide 
SENSitivity and Power, to Maintain effective 


e in Servicing, 


ides “accu 


Materials, ty 
etc. are 
Meaningless, 


Accurate Alignment 

from diaphragm to blindhead, insured by pre- 
formed diaphragm; by precision control of 
Clearance in stuffing box Parts, guide bus lings 
and plug guide Section; by Piloting Of seat 
rings in body bridge wall; by Piloting one- 
Piece bonnet and blindhead in body; by r 
fastening of diaphragm Motor to bod) 
heavy forged stee] drive nur. 


Minimum Friction 

insured by accurate alignment; 
honed and highly Polished 
finish of extra dee 


by finish of 
valve stems; by 


for Real Cost 


MASON-NEILAN 


1182 ADAMS 


Salt Lake City 
Appleton . 


Paso 
Corpus Christi 


«+, U.S.A, 


Chicago . St.Louis « 
* Cleveland . Cincinnati . Detroit « San Francisco 
werque . Charlotte . Los Angeles . aver 
Mason-Neilan Regulator Co., Led., Montreal and Toronto 


Syracuse . 


Tulsa 
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the one and only 


for you? Ask the experts! 


T bis month's report is on: SsiICROMO 5S 


: cond itsons 
oxidizing vom 


One and only one high temperature tube steel can give 
the best life/cost ratio under a particular set of heat, 
pressure, corrosion and oxidation conditions. 


To make sure you select the right steel for your operat- 
ing conditions, get the help of the recognized authori- 
ties on high temperature steels—the Timken Company's 
metallurgists. Their knowledge has been gained through 
the development and testing of 23 analyses to solve 
specific high temperature problems. They'll help you 
choose the one steel out of the 23 that will give you the 
most life per dollar. And you can be sure that analysis 
will be uniform from shipment to shipment, because of 
the Timken Company's complete quality control. 


Let our “RSQ” — Research, Supply, Quality — solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ““TIMROSCO”. 


Photo shows furnaces in the Timken Company's experimental heat treating laboratory. Pioneering 
research on bigh temperature steels’ properties is one big reason for the Timken Company's leadership 
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Specialists in alloy steel —including hot rolled and cold finished alloy 
stee! bars —a complete range af stainiess, graphitic and standard tool 
analyses —and alloy and starnieas seam/ena stee! tubing 
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NO STEAM LOSS 
FROM ZERO TO FULL LOAD 


ARMSTRONG TRABS 
DON'T PASS STEAM 


| 
roniianiinianncishctnd 


UNLIKE some devices, Armstrong traps will not pass sieseh enema Glee 


steam, regardless of load conditions. The diagrams at the o> tebe benuenn wi 
right show this conclusively. Under no-load conditions here epeie aide, 

is what happens: steam in the bucket eventually condenses 

due to radiation loss. When enough condensate is formed 

in this manner to cause the bucket to lose buoyancy and 

sink, the trap empties itself and the cycle repeats. The 

radiation loss is small—as it would be in any device of 

similar size. There is no steam loss! 

When there is a condensation load, the operation is the 

same except that the trap remains open until all conden- 

sate flowing into it is discharged. 

Freedom from steam loss saves fuel, keeps down back After con:lensate is dis- 
pressure in return lines. Call your nearby Armstrong charged, steam enter- 


Representative for the traps you need now. ing bucket causes it to 
float, closing the valve 
ARMSTRONG MACHINE WORKS gat, Velve eanaee 


closed until steam con- 
852 Maple Street + Three Rivers, Michigan denses. 





DSEND FOR THE 36-PAGE STEAM TRAP 
ROOK. It tells you how to do the best 

Sipossible trapping job with facts, fig- 
vres and diagrams. 


ARMSTRONG 
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Three Jobs for Steam—au powered by Worthington 


They get a lot of work out of steam at Burnell-North 
Pettus Cycling plant near Pettus, Texas, operated by 
Stanolind Oil and Gas Company. 

The Worthington turbine generator shown above 
is one of two providing electric power for general 
plant service. The steam turbines are 1,500 kw units, 
operating at 600 Ib. gauge, 725 Fit, and exhausting 
to 27 in. vacuum. The generators operate at three 
phase, 60 cycles, 70% power factor and are equipped 
with top-mounted air coolers. 

There are also nine Worthington mechanical-drive 
turbines at this plant. Seven of these drive centrifu- 
gal pumps, and two drive induced-draft fans. 


o — three jobs in all: electricity, pumps, fans. 


This reliance on Worthington steam turbines is 
duplicated throughout the petroleum industry. 
Whether you want turbine-generator sets up to 10,000 
kw or mechanical-drive turbines, Worth:ngton has 
the correct type and size, with the petroleum in- 
dustry’s stamp of approval. A broad line of power 
plant equipment, giving you unit responsibility, and 
our unmatched experience in power plant applica- 
tions are further reasons for doing business with 
Worthington. 

Get the savings that steam offers—get more work 
out of steam. There’s more worth in Worthington. For 
bulletins, write Worthington Pump and Machinery 
Corporation, Steam Turbine Division, Wellsville, N.Y. 
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Plows 


) By IS CARRIED AWAY by cooling air 
blown over the ribbed cast iron 
frame and bearing housings of this new 
Allis-Chalmers explosion proof motor. 
That means less motor cleaning . . . in- 
spection . . . overhaul! 

Concealed air passages and pockets 
have been eliminated. Dirt can’t build up 
to cause overheating. And as for oily dirt 
that sticks — just wipe or blow it off. 

This means savings. This new Allis- 
Chalmers Type APZZ explosion proof 
motor makes maintenance costs lower 
than ever before. 

Rigid Construction 
The frame is cast iron which has high 


Texrope and Vori-Pitch ore Allis-Chalmers trademorks. 


ALLIS-CHALMERS 


Ye 


resistance against corrosion and distortion. 
Bearings are pre-lubricated at the factory 
and should need no attention for years. 
Tapped holes with pipe plugs to permit 
regreasing and to provide grease relief 
are standard equipment 


Get All The Facts 
The new Allis-Chalmers Type APZZ ex- 
plosion proof motor is built in all NEMA 
standard frame sizes from 224* to 505. 
Also built in totally-enclosed, fan-cooled 
type. Your nearby Allis-Chalmers Dis- 
tributor or Sales Office has complete 
information on this new motor. Call today, 
or write Allis-Chalmers, Milwaukee 1, 


Wisconsin. Ask for Bulletin 51B7286. 
A-3477 
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a Whistle! 


Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops ond Sales Offices 
throughout the country. 


CONTROL — Menvo!l, 
mognetic and combina- 
tien storters; push but- 
ton stotions and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stendord ond Vari- 
Pitch sheaves, speed 
chongers. 
% * PUMPS — Integro! 
motor ond coupled 
types from %& in. 
to 72 in. discharge 
and up. 








&) 


*Similar design non-ven- 
tilated motors Type APKK 
also available in frames 
203 to 224 inclusive, 
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KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 


In Canada —amtas 
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ASBESTOS 


co., 


Build it quickly 

... economically 
with “Comtury. 

APAC 


Track-side building with both exterior and interior walls of *'Century’’ APAC 


Whatever your construction plans—interior, exterior, new 
structures, or modernization—you’ll build better, at less 
cost, with “Century” APAC ...Keasbey & Mattison’s 
versatile asbestos-cement structural sheet. 


Consider the advantages of building with APAC: It’s a 
low-cost material of stone-like durability. Application is 
quick and inexpensive: Sheets are large size (standard 
4’ x 8’); are easily cut and fitted on the job; can be 
fastened with ordinary nails or screws. Labor costs are low. 


And APAC needs but a minimum of maintenance! The all- 
mineral asbestos and cement composition resists weather 
and moisture—can’t burn—is unaffected by rodents or 
termites and will not rust or rot. The attractive natural 
gray surface never needs protective painting! 


These are just a few of the many reasons why so many 
planis are using ‘“‘Century’’ APAC for siding, office panel- 
ling, fire-resistant sheathing in shops and stock-rooms, 
storage bins, linings for elevator casings, shower stalls 
—to name but a few uses. We’ll be glad to send you 
complete information on “Century” APAC, and the name 
of your nearest distributor. Write us. 


Aatare made Asbeslos... 


Aeasbey & Mattison has made 
it serve mankind since 1873 


LTO., MONTREAL, TORONTO, WINNIPEG and VANCOUVER 
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A CRACKING METHODS IMPROVE, 
more centrifugal blowers are being 
employed. The Allis-Chalmers single 
stage blowers seen here are essential to 
the three new Thermofor Catalytic 
Cracking units installed by the Magnolia 
Petroleum Co. at Beaumont, Texas. 
Placed “‘on stream” last Fall, a total 
of six turbine-driven A-C blowers pro- 
vide Kiln Combustion and Catalyst Lift 
Air in the Blower Room of the new 
catalytic structure. 


November, 1951—. 


LEFT: Colalyst Lift Air blower in 
foreground supplies air at 13,320 
cfm, 4.25 sig to raise regenerated 
catalyst to reactor. Kiln Combus- 
tion Air b ‘ower is seen at the right, 


BELOW: Carbon is burned off the 
catalyst while air is supplied at 
34400 cin, 3.5 psig by this Kiln 
Combusti: n Air centrifugal blower. 





Help New 
Cracking Methods 


The high efficiency impellers are of 
special totally enclosed, backward flow 
design. This covered design makes the 
impellers independent of tolerance var- 
iations; the backward flow design gives 
good pressure, volume and horsepower 
characteristics. 

High strength and long life is assured 
by all welded, alloy steel impeller con- 


struction and pressure lubricated sleeve 
and thrust bearings. Cast iron casing in- 
creases rigidity and decreases noise level. 
For this kind of specialized design 
. . . or for standard high quality, 
thoroughly tested air and gas handling 
equipment . . . call your nearest A-C 
office or write direct to Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3447 


ALLIS-CHALMERS 


Texrope is an Allis-Chalmers trademork. 
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El Paso Natural Gas Company Saves * 
in Cost of Glycol-Amine Exchanger Tubes 


About three years ago, the Fluor 
Corporation started investigation in 
corrosion problems occurring with 
steel exchanger tubes in gas-treating 
plants utilizing Fluor’s glycol-amine 
process. They conducted extensive 
research to find suitable replace- 
ments for steel. (Results of these 
tests were reported in the April, 
1950, and February, 1951, issues of 
“Petroleum Refiner” Magazine.) 
Aluminum and 4-6 cr., 4% moly. 
steel tubes were most economical of 
the corrosion-resistant materials 
tested. 

So when Fluor Corporation was 
Selected to engineer glycol-amine 
exchangers at one of the large new 
Plants of El Paso Natural Gas Com- 
pany, they recommended Alcoa 
§5-Hi4 aluminum tubes for the 
service. These tubes cost 30 per cent 
fess than seamless mild steel and 60 
per cent less than 4-6 cr., 4% molly. 
@ecl. Fabrication of the units was 
done by Griscom-Russell. 

Aluminum heat exchanger mbes 
fiave been so successful in resisting 

rrosion in glycol-amine plant 
vice that over 100,000 pounds 
@f aluminum are now used in 
that service. Experimental work has 


indicated over one year of service 


with no sign of corrosion. 
In handling, shipping 
and fabricating costs, the 
aluminum tubes saved 
200,000 pounds over the 
heavy metal tubes they re- 
placed. Their greater 
ductility permits easier 
roll-in. 


ALCOA OFFERS BOOKLET 


This 24-page booklet will answer many of your 
questions about Alcoo Tubes. It covers fabrication 
techniques, alloy selecti chemical and petro- 
leum applicctions. lt describes tube cleaning, 
inhibitors, cathodic protection. It contains complete 
information or, fluid flow and heat transfer. There 
ore formulas, tables and specification data. Write 
for your free copy today. ALUMINUM COMPANY OF 
AMERICA, 1864.1 Gulf Bidg., Pittsburgh 19, Penna 








THESE APPLICATIONS ARE NATURALS FOR ALUMINUM TUBES: 





Petroleum 

Condensers handling hydro- 
carbon fractions such as 
gasoline, naphtha, gas, oil, 
etc. 

Vapor recovery condensers 

Lube oil coolers 

Natural gas compressor after- 
coolers 

TCC overhead condensers 

Recompressor aftercoolers 

Hydrogen sulfide gas coolers 

Furfural condensers and heat 
exchangers 


Propane chilling 

Wax sweoters 

Lean oil—rich oil exchangers 

Amine solution coolers 

Glycol-amine solution coolers 
and heat exchangers. 

Chemicai 

Butanol 

Ethanol 

Ethylene Glyco. 

Glycerin 

Hydroabiety! 

lsopropanol 


Methanol 
Phenol 
Propylene Glycol 
Acetaldehyde 
Formaldehyde 
Furfural 
Heptaldehyde 
Acetic acid 
Butyric acid 
Stearic, Palmitic, Maleic Oleic 
acids 
Naphtha 
Ricinoleic acid 


Acetanilide 
Ammonia 
Hydrogen Cyanide 
Nitric acid (concentrated) 
Pyridine 

Hydrogen Sulfide 
Benzene 
Dichlorobenzene 
Gasoline 

Gelctin 

Hydrogen Peroxide 
Turpentine 

Xylene 





— 
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Specially Designed. f 
Processing Operations 


%& Choice of Materials 

¥%& Oil Lubricated Bearings 

¥%& Temperatures to 500° F. 

¥%& Sizes to 1200 GPM, 250 Ft Head 
% Stuffing Box or Mechanical Seal 


ONG LIFE, high efficiency, easy mainte- 
L nance; you get them all from this 
new Allis-Chalmers Petroleum Pump. A 
Wide choice of materials plus application 
engineering by men whe know how to 
select the right material for your job means 
longest pdssible parts life and low main- 
tenance costs no matter what you pump. 


Texrope and Vari-Pitch are Allis-Chaimers trodemorks. 


ALLIS-CHALMERS 


There is plenty of room between pum 
and pedestal for easy maintenance thee ri- 
gidity has not been sacrificed, Maximum 
interchangeability of _ between sizes 
keeps parts inventory low 


ONE DEPENDABLE SOURCE 


Allis-Chalmers can supply you with a com- 
plete pumping unit—pump, motor, drive 
and control — all of coordinated design 
and manufacture and all mounted on a 
rigid base ready to install. 

To get more information on this new 
Allis-Chalmers Petroleum Pump, call your 
Allis-Chalmers Authorized Distributor or 
District Office. Or write to Allis-Chalmers, 
Milwaukee 1, Wis. for Bulletin 52B7638. 

A-3459 
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Sold... 


Applied... 


Serviced... 


by Allis-Chelmers Authorized Deoclers, 
Cortifie: Service Shops and Seles Offices 


threvghout the country. 


MOTORS — % to 
25,000 hp end up. 
All typos. 


CONTROL — Manvel, 
magnetic and combine- 
tion storters; push but- 
fon sta! ons ond compo- 
nents for complete con- 


trol systems. 
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TEXROPE — Belts in 
oll sizes and sections, 
stondord and Vari- 
Pitch sheaves, speed 


changers. 
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000,000 GALLONS 
PER DAY 


The Badger Process Division of Stone & Webster 
Engineering Corporation has broad experience 
in distillation. This experience ranges from the 
design and construction of small laboratory 
units processing a few gallons a day to units 
of 115,000 BPSD capacity. The thruput of 
all distillation units designed and constructed 
for clients in all parts of the world totals over 


200,000,000 gallons a day. 


BADGER PROCESS DivISION 
BOSTON NEW YORK | 
LONDON ©. 8. Bodger & Sons (Great Britian) td 


Engineers and Constructors for the 


vee By «nee 
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Again /#s Elliott Turbines — 
for reliable purnf drive/ | 


This time it’s the Deep Rock Oil Corporation's 

plant at Cushing, Oklahoma, where up to 

thirty Elliott YR turbines, from 5 to 125 hp, 

drive various pumps in the refinery. A line 

of these units is shown in the photo above. With the men whose job it is to keep things 
going Elliott turbines are pretty generally 
regarded as among the greatest 
worry-eliminators in the refinery. 

Bulletin H-16 tells why. Your 

request brings it. 


Low cost maintenance is well served by 
standardizing on these hardy turbines. With 
only five frame sizes for the entire capacity 
range, and with various governor and valve 
parts similar throughout, the inventory of 


uJ 
> we > 


LLIOT Te ae 


MPA nu Y Plants ot: JEANNETTE, PA. * ‘RIDGWAY, PA. 
co AMPERE, NJ. * SPRINGFIELD, ©, * NEWARK, N. J 
DISTRICT OFFICES IN PRINCIPAL CITIES 


replacement parts can be cut way down. 
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° oil or gas pipelines 
processing operations 


° refinery construction 
or maintenance... 


BE vou 


JOB INVOLVES 
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You need this helpful literature! 


Asbestos pipeline 
felt data book . . . 


a discussion of pro- 
tective coatings for 
pipelines by a com- 
petent corrosion 
engineer. Covers 
the fundamentals 
of low cost, de- 
pendable sane 
rotection. Timel 
informative, fully 
illustrated. 


Super-Light 85% 
magnesia data 
book... 


description, specifi- 
cations and recom- 
mended uses for a 
new, improved in- 
sulation in preci- 
sion-sized mono- 
lithic blocks, mold- 
ed pipe coverings 
and cements. 


Get the Carey Data Books you need absolutely free. 
Ask your Carey Industrial Sales Engineer, or just 
fill in coupon and mail today. No obligation! 


ASPHALT 
ASBESTOS 
MAGNESIA 


mus Jae PRODUCTS 
THE PHILIP CAREY MFG. CO., LOCKLAND, CINCINNATI 15, OHIO 


1M CANADA: THE PHILIP CAREY CO., LTD. 277 DUKE ST. 
MONTREAL 3, P.Q. 
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Carey MW-50 
data book... 


describes the most 
modern method for 
insulating all types 
of heated equip- 
ment having tem- 
perature ranges up 
to 1600° F.,and gives 
details for applying 
insulation on irreg- 
ular or hard-to- 
reach surfaces. 





Careystone corrugated 
asbestos-cement 


roofing and siding 
data book... 


technical data, a 

plication detai 

and specifications 
covering the eco- 
nomical use of 
Careystone asbes- 
tos-cement for all 


types of buildings. 


The Philip Carey Mfg. 

Lockland, Cincinnati 15, Ohio 

Department PR- 11 

Gentlemen: Please send me without charge 

Data Books on [) PipelineFelt 1) Soper Ligh 8% 85% 
Magnesia Insulation [) MW-50 Cement 

stone Asbestos-Cement Roofing and Siding. Pe 
check mark in box before Data Books wanted.) 


Name 





OO Be 
Address 
Position pais 
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How can I keep 
refinery fuel costs 











Sil-O-Cel 
Natural 
Insulating Brick 


Sil-O-Cel 


Insulating Brick 


i 
$il-O-Cel 
Insulating Brick 


Back up with 
SIL-O-CEL Insulating 


Brick! 





3 economical answers to 
high-temperature insulation problems 





NaArure HERS#ir has produced one of the 
most effective high-temperature insulating 
materials ever discovered— diatomaceous 
silica, from which Sil-O-Cel® Insulating 
Brick are made. 


These insulating brick are used for back-up 
insulation behind fire brick or insulating 
fire brick linings in boilers, stills, stacks, 
reactor chambers, regenerators, heaters, flues, 
retorts, and other types of high-temperature 
equipment. 

Sil-O-Cel Insulating Brick have excellent 
insulating qualities combined with high 
load-bearing characteristics and light weight. 


Made in all standard shapes of the 2/4 in. 
and 3 in. series, Sil-O-Cel Insulating Brick 
are produced in three basic types: 


SIL-O-CEL NATURAL INSULATING BRICK 
for temperatures to 1600F 


Quarried directly from one of the weclid's 
purest deposits of diatomaceous silica, these 
insulating brick have a conductivity of only 
0.79 Btu in./sq ft/F/hr at 10O00F mean 
temperature, with heat flow perpendicular 


to brick strata. Yet their density is only 
30 Ib/cu ft. Cold crushing strength, 400 psi. 


SiL-O-CEL C-22 INSULATING BRICK 
for temperatures to 2000F 


Ideal where high load-bearing properties 
are needed, this type of Sil-O-Cel is calcined, 
and has a cold crushing strength of 700 psi. 
Conductivity is 1.88 Btu in./sq ft/F/hr 
at 1000F mean temperature. Density, 38 
ib/cu ft. 


SHL-O-CEL SUPER INSULATING BRICK 
for temperatures to 2500F 


A calcined insulating brick for unusually 
high temperatures. In many cases, it is also 
possible to save on construction costs by 
reducing the thickness of fire brick or in- 
sulating fire brick when backed with Sil-O-Cel 
Super Insulating Brick. Conductivity is 1.95 
Btu in./sq ft/F/hr at 1OOOF mean tem- 
perature. Density, 40 Ib. /cu. ft. Cold crushing 
strength, 300 psi. 

For further information, write to Johns- 
Manville, Box 290, New York, N. Y. In 
Canada, write 199 Bay St., Toronto 1, Ont. 








Johns-Manville fle INSULATIONS 
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One of a Series of interest to the Petroleum Industry * 








WHAT IS TEL? 


Motor fuel antiknock compound is 
made by blending various halogen 
carriers, dye and kerosine with tetra- 
ethyl! lead. 

When used in an internal combus- 
tion engine, tetraethyl lead by itself 
would form nonvolatile decomposition 
products which would deposit on the 
cylinder head and other surfaces of 
the combustion chamber. To reduce 
the deposition tendency of these 
products by increasing their volatility 
through chemical reaction, scavengers 
in the form of ethylene dichloride 
and ethylene dibromide are added. 
The proportion in which these scav- 
engers are employed is determined 
initially in laboratory engines and 
proof-tested in extensive road tests 
in commercial equipment under actu- 
al operating conditions. 

Sufficient dye is added to give a dis- 
tinctive color to the mix as all the 
other ingredients are colorless or wa- 
ter white. Kerosine in limited amount 
is used as a standardizing agent to in- 
sure uniformity of TEL content in 
the mix. It is a stable product up to 
330°F. but begins to decompose above 
that temperature. 











Du Pont GAS GUARD 


prevents 
fuel line 
freezing 


ll 


Du Pont Gas Guard is another product 
designed to help motorists get better 
car performance. Gas Guard helps pre- 
vent ice from forming in gasoline lines 
of autos, trucks and tractors. 

Cold-weather engine stalling, spit- 
ting and sputtering due to the presence 
of water in gasoline can also be pre- 
vented by Du Pont Gas Guard. By 
keeping the system ice-free, it contrib- 
utes to quicker starting and smoother 
engine performance, even in sub-zero 
weather. 

One pint of Du Pont Gas Guard in 
15 gallons of gasoline, for example, 
will prevent freezing of as much as 10 
ounces of water at 30° below zero F. 
During moderate freezing and zero 
weather, a pint of Gas Guard every 
1,000 miles of driving will give ade- 
quate protection. 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc.) 





Du Pont Test Fleet 
Accumulates Deposit Data 
Under Actual Traffic Conditions 


Wuen Du Pont engineers undertook a study of engine deposits and their 
effect on octane requirement, they determined to make certain that the find- 
ings would be of practical value to refiners. To study only the deposits built 
up in laboratory engines was not enough. 


READY FOR A DAY'S TEST RUN, the four Oldsmobiles and four Pontiacs used in the 
deposit studies are shown with their drivers in front of the Du Pont test fleet garage. 


These engineers wanted the study to 
be truly representative of the deposits 
accumulated in the average car, pow- 
ered by average gasoline, under aver- 
age traffic conditions. But how could 
they be sure the deposits from any giv- 
en auto engine would be representa- 
tive? The Du Pont test fleet provided 
an answer. 

A test course approximating typical 
highway and city driving conditions 
was set up. About 64% of the course 
was through downtown Philadelphia 
traffic. The remainder over nearby 
country roads, 

Starting with deposit-free engines, 
eight cars were driven over the course 
daily until a total of 8,500 miles was 
recorded on each car. Four of the cars 
were 1950 Oldsmobile 98’s with hydro- 





It is also highly effective as an anti- 
freeze in diesel fuels. At —24°F., one 
pint of Gas Guard in 10 gallons of die- 
sel fuel will keep 14 ounces of water 
from freezing, thus preventing crystals 
from clogging the jets. 

It is harmless to the carburetor, fuel 
pump and other engine parts when 
used as directed. Du Pont Gas Guard 
is distributed in pint cans through serv- 
ice stations, garages and car dealers. 





matic transmissions. The other four 
were 1947 Pontiac 8’s with 1948 en- 
gines and standard transmissions. 

Before starting the test, each car was 
road-checked for gasoline mileage, ac- 
celeration time and octane require- 
ment. The engines were not “doctored” 
in any way. Each was tuned up accord- 
ing to the manufacturer's standard 
specifications . . . and kept that way 
until completion of the test. To assure 
uniform operation, distributor settings 
were constantly checked throughout 
the test. 

The fleet was set up in pairs of cars. 
Each pair used identical fuels and lu- 
bricants. This made it possible for the 
performance of one car to be checked 
against that of its identical mate .. . 
an additional assurance of uniform en- 
gine performance. 

The cars were operated as a group, 
although no attempt was made to main- 
tain exact formation in heavy traffic. 
The city course was covered several 
times each day. This helped to vary 
the traffic density conditions and the 
amount of start-and-stop driving . . . 
with each car pa ter apy about the 
same conditions during a day’s run. 

The cars were equipped with record- 
ing tachographs to give an accurate 
account of their individual operations. 








PETROLEUM CHEMICALS DIVISION 


NEWS , 


Assistant Director of Petroleum Laboratory 


Test Fleet 





These instruments helped supply many 
valuable statistics. For example, they 
showed that during a 5-day period the 
average number of stops per car per 
8-hour shift was 328. And all these 
stops occurred in an average of 101 
miles of operation. 

Sixteen drivers, working two shifts, 
participated in the test. To control the 
driver effect, the men were alternated 
so that each car was driven approxi 
mately the same time and mileage by 
all drivers. 

4 driver-leader was in charge of each 
shift. The leaders were responsible for 
the safe performance of the fleet in the 
field. 

Driving safety and courtesy is em- 
phasized in all Du Pont test fleet oper- 
ations. In addition to turning in an ex 
cellent safety record, the fleet drivers 
were able to help several motorists in 
trouble on the road. Fer example, since 
all test cars carried fire extinguishers, 
the Du Pont drivers were in a position 
to put out a number of highway auto 
fires which might otherwise have been 
both hazardous and damaging. 

At 8,500 miles the test car engines 
were taken down and the quantity 

d composition of their Sepaciie 

vestigated. As was expected, much 


TWO DRIVER-LEADERS are also trained 
honics. Here they are inspecting the torn 
m engines of the eight cors used in the 
mt Du Pont deposit studies. 


y information was gained from the 

This, along with other data, was 

luated at the Du Pont Petroleum 

watory and the results are now 

ilable to refiners in a paper recently 

lished. This paper was presented 

. F. Dumont of the Petroleum Lab 

ory staff at the June S.A.E. meet- 

in French Lick, Indiana. Reprints 

he paper with the title, “Possible 

I *hanisms by which Deposits Ac 

Cumulate and Influence Knock” are 
available on request. 

Du Pont test fleets constantly work 

on road tests of this type. In addition 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware Offices: 


Petroleum Chemicals Division @ 
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W. E. BETTONEY 





W. E. Berroney was appointed As- 
sistant Director of the Du Pont Petrole- 
um Laboratory in June of this year. In 
this capacity he directs work on com- 
bustion chamber deposit studies and 
other petroleum research projects. He 
is also in charge of test fleet operations. 
Previous to this assignment, Bettoney 
headed the Engineering Division of the 
Laboratory. 

He came to Du Pont in 1946 from 
Universal Oil Products. With the 
Chrysler Corporation during World 
War II, he worked on the development 
of B-29 engines at the Dodge Chicago 
plant. Before this, Bettoney spent three 
vears as a government test engineer on 
full-scale experimental Bm oe en- 
gines at Wright Field. 

He graduated from the University 
of Maine with a B.S. in mechanical en- 
gineering and did graduate work at 
Columbia and New York Universities. 








to the one described above, a 5,200 
mile test with “dirty” fuel has just been 
completed. And another deposit study 
is now being made with the Du Pont 
heavy-duty truck fleet in El Monte, 
California. 








New TEL Blending Chart 
for Laboratory Convenience 


A reference chart for blending Du Pont 
Tetraethyl Lead Compound—Aviation 
Mix with small quantities of gasoline 
is now available to refiners. It was pre- 
pared by Du Pont to aid laboratory 
personnel in the leading of test fuels 
and samples. 

In table form, the chart shows the 
number of milliliters of Du Pont Avi- 
ation Mix required for fuel samples 
from | to 20 liters and from 0.1 to 100 
gallons. Any desired concentration 
from 0.1 to 6.0 ml TEL/gal. can be 
prepared from the table. 

In addition, inforrnation on the prop- 
erties, composition, conversion factors 
and dye concentrations of Du Pont 
TEL Aviation Mix is included on the 
reverse side. Ask the nearest Du Pont 
district office or write direct to Du Pont 
for your copy. 


Petroleum 


New York, N.Y 
Chicago, II! 
Tulse, Okle 
Houston, Texas 
Los Angeles, Colif 


District 





MOVIES AVAILABLE 














Prints of the following Du Pont films 

are available to oil companies for train- 

ing and public relations purposes. They 
may be borrowed or purchased. Ad- 
dress request to nearest Petroleum 

Chemicals Division district office. 

Pipeline on Wheels—A 26-minute, full- 
color movie on tank truck safety. 
Suitable for both training and public 
relations purposes. 

What Makes A Gasoline Good—An 18- 
minute cartoon movie in color. Pre- 
sents the story of how high quality 
gasoline is made in easy-to-under- 
stand form. Ideal for dealer training 
meetings. 

In addition to the above, Du Pont 

makes available a special library of 

films of particular interest to the petro- 
leum haduaer. 








"6 us rat orf 


Better Things for Better Living 
. . . through Chemistry 


~ . 
*hemic 
Wilmington, Del. 
Chicage, til. 
Tulsa, Okle 


Houston, Texos 
El Monte, Colif 


Is 

















District 
Laboratories: 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 


lemours & Company (inc.) 


Printed in U. S. A. 





DENDABLE 


Grease Kettles 
by 
STRUTHERS WELLS 


Struthers Wells will engineer mixing kettles for greases or other heavy 
viscous materials—to your most exact specifications and require- 
ments. Kettles can be furnished with agitating drive at top or bottom— 
open, closed or pressure 
top—jacketed or unjack- 
eted—in any metal or alloy 
desired. Advanced design 
provides proper seals 
where pressure top is used. 


Sweep and paddle arms 
are pitched to create flow 
of material throughout 
kettle, preventing stratify- 
ing of mix. Scraper blades 
insure positive scraping 
action on about 98% of 
inside surface of mixer. 
Bottom bearing is acces- 
sible for easy maintenance 
or replacement. Flush type 
valve at bottom furnished 
in sizes from 1" to 8” 


Write for proposal on 
intricate or standard 
mixing equipment— 
engineered for your 
specific needs. 





S truthers 


Wells 


STRUTHERS WELLS CORPORATION 


Process Equipment Department +» WARREN, PA. 
Plants at Titusville, Pa. - Warren, Pa. + Offices in Principal Cities 


November, 1951—A Gulf Publishing Company Publication 








PALMER 


mercury actuated Dial Thermometers 


now in three types to suit any requirements 


Rigid Stem 
Dial Thermometer 


Rigid stem tapered bulb, inter- 
changeable with standard industrial 
thermometer separable socket. 





Wall Mounted 
Dial Thermometer 


Wall mounted dial thermometer 
with flexible connecting armor 
Case adjustable to easy 
reading position. 





Flush Mounted 
Dial Thermometer 


Flush mounted style for panel 
mounting with flexible 
connecting armor 


All three types have 
a full 41/7,” dial Face 





for accuracy: Mercury actuated . . . Fully Compensated by Invor Stem can be placed at any 
Gompensation. Guaranteed Accurate 1 scale division. angle and case can be rotated 
for angularity: Can be adjusted to most readable position at i to any readable position. 

@ny angle desired. 

fer readability: Bold Black Numbers... 11" of scale Reading 

Gia! foce can always be placed in easiest readable position. 

for interchangeability: Always specify “PALMER” Separable 

sockets as they are interchangeable for Dial or Industrial type 

Thermometers 


THERMOMETERS, INC. St 

Mfrs. of Industrial Laboratory, SEND FOR THIS BULLETIN 

Recording and Dial Thermometers For details on the New Palmer 
Dial Thermometer, please write 

2515 NORWOOD AVE. CINCINNATI 12, 0. for Palmer Bulletin 51-129. 
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... this sign looms big 


in the “‘box score’’ 


of production 


For better than sixty years the 
Lummus sign has meant ex- 
cellence in the designing, engi- 
neering and constructing of 
petroleum refineries and chemi- 
cal plants. It means the same 
today. And you need take only 
a short mental jump to see its 
importance in the days ahead, 
as oil refiners and chemical 
producers are called upon to 
break and re-break produc- 
tion records. 


Let’s look at a partial “‘box 


contributions toward these 
world-wide objectives. In the 
U. S. and abroad, Lummus is 
engaged in seven catalytic 
cracking projects—as well as in 
providing alkylation facilities 
—to meet the record-breaking 
demand for superior aviation 
and motor fuels. 


Lummus currently has seven 
ethylene units “fon the go” in 
Europe and the U. S.—plants 
which will operate with telling 


raw material. One project—the 
Gulf Oil Corporation unit at 
Port Arthur, Texas—is the 
world’s largest ethylene unit. 
It will produce nearly 2% 
billion cubic feet yearly, in- 
creasing total U. S. production 
of ethylene by about 12%. 


Isn’t this a reassuring record 
for you to tie to? It strongly 
suggests that you think of 
Lummus first in your plans for 
petroleum refinery or chemical 





score” of Lummus’ current effect in supplying a vital basic plant expansion. 


THE LUMMUS COMPANY 


NEW YORK 17, 
* PARIS * 


385 MADISON AVENUE, 
HOUSTON * 


w.Y. 


CHICAGO + LONDON CARACAS 





Gee 
Desig nine ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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GENERAL ELECTRIC ANNOUNCES New 


TYPE DR for wide adjustable-speed range 
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Mult Stage lurtines 


Available in Four Designs—200 to 5000 hp 


Now in production! General Electric’s completely new, 
multi-stage turbine drives . . . designed to give you 
maximum mechanical power for every fuel dollar . . . 
available to meet any mechanical drive application 


, 


where efficiency and reliability are “musts.’ 


FOUR NEW TYPES—The DP, DR, DRV, DRVX—in- 
corporate the newest ideas in improved turbine de- 
sign. Four different governing systems give you a 
wide selection of performance ratings for either con- 
densing, noncondensing or automatic extraction ap- 


plications. 


NEW FEATURES that spell increased economy and 
reliability are built into General Electric’s new multi- 
stage turbines. A completely new sectional valve gear, 
for instance, gives you greater efficiency for part load 
operation. Refinements in governing, lubrication and 
steam chest design make these the finest mechanical- 


drive turbines General Electric has ever produced. 


A NEW TECHNIQUE of manufacturing from standard, 


interchangeable patterns promises you savings in 





initial investment and shortened delivery time. You 
get a custom turbine, designed for your job, built 
from standard parts. 

Get the full particulars on these brand new multi- 
stage turbine drives. Write for your copy of our new 
bulletin, GEA-5580, “G-E Multi-Stage Turbine Drives.” 
Section 252-52, General Electric, Schenectady 5, N.Y. 
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YOU MAY BE ABLE TO LOWER 
YOUR COOLING COSTS 


INVESTIGATE C. H. WHEELER STEAM JET 
VACUUM COOLING SYSTEMS 


Where your chilled water temperature requirements are 35° to 
65°F and you have steam available, C. H. Wheeler engineers 
are prepared to submit recommendations on equipment for the 
lowest operating cost consistent with reliability and the neces- 
sary marginal factors on performance. In addition to the low 
first cost of these units, the absence of moving parts (with the 
exception of pumps) results in extremely low maintenance costs. 


In refineries, the cooling of absorption oil to improve recovery 
of light hydrocarbons, and the chilling of cooling water re- 
quired for deethanizer condensers used in the manufacture of 
liquefied propane gas, are typical applications of C. H. 
Wheeler steam jet vacuum cooling systems. Cooling is by the 
well known principle of Flash Evaporation, using live or 
exhaust steam that you may be presently wasting. 

A 36-page book on C. H. Wheeler Steam Jet Ejectors will 
Ibe mailed you on request. It contains useful data and will 
augment your store of knowledge on the subject. 





$13,500 ESTIMATED SAVINGS | “REVERSE FLow” CONDENSERS 


Reduce Operating Costs because 
IN 6 YEARS WITH A they are SELF-CLEANING 
C. H. WHEELER COOLING TOWER By an arrangement of electrically or hydraulic- 


ally controlled sluice gates the flow of water through 
the condenser tubes is reversed. Refuse is flushed 
down the discharge 
in minutes, thus 
saving hours of 
downtime for hand 
cleaning. Here is 
how it works: 
Both halves work 
the same but inde- 
ently of cach 
The formula employed by the customer jena Me Side: 
and a tabulation of his figures has been (Normal flow) 
reproduced for your appraisal. This, to- Water enters di- 
gether with Catalog 145, will augment vided water box at valve chamber A, with lower 
your knowledge of cooling tower opera- port open. It flows through pass C to end of con- 
tion. A request on your company letter- denser, back through pass B and out through left 
head will bring them by return mail. port of D. 
Be sure to call a C. H. Wheeler repre- Left Side: Flow is reversed: Valves at inlet A and 
sentative early in your cooling tower discharge D are changed to permit wa:er to flow 
plans. He shows you where to check for through B and back through C in the opposite 
features of quality direction, then out through D 


A C. H. Wheeler customer worked out 

his own engineering estimate of the sav- 

== ings assured through the purchase of a 

8 cell C. H. Wheeler Cooking Tower of 

») 12,500 GPM capacity. He chose C. H 

® Wheeler over a competitive 2-cell tower 

costing $10,000 less. The greater effi- 

ciency of C. H. Wheeler tower engineer- 

ing results in estimated yearly operating 
savings of $2,261. 




















C. H. WHEELER MANUFACTURING CO., 1818 SEDGLEY AVE., PHILADELPHIA 32, PA. 
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How to make 
white sulfuric acid 
from sludge 


COKE 
ELEVATOR 














= 


This low-temperature MRW 
decomposer produces HIGH- 
STRENGTH SO, and coke from 
fluid refinery waste acids 


of ANY strength. 


Clean, white sulfuric acid, of any 
desired strength, can be made from 
your refinery sludge or H,S—or both 
together— with a Monsanto-Ross- 
Wilde sludge recovery unit. This unit 
may operate with your present con- 
tact sulfuric acid plant or, if you 
have no plant, Monsanto will design 
your sludge recovery and sulfuric 
acid units as a single project. 

In addition to sulfuric acid, these 
units recover oil from some type of 
sludge that can be refined into sala- 
ble products. 

Community relations are improved 
by eliminating stream and atmos- 
pheric pollution. Urgently needed 


Vovember, 1951 


H,S (IF AVAILABLE) 
SULFUR (IF DESIRED) 


5 D 
OMPOSER 
TL) HUMIDIFYING 
TOWER 
LIGHT OIL 


COMBUSTION CHAMBER 


Q 


AS COOLING 
TOWER 


FOR GAS FROM DECOMPOSER FEED OF LESS THAN 60% H250« 


H,S (IF AVAILABLE) 


(IF DESIRED) rt 
C) TO CONTACT 
PLANT 


COMBUSTION CHAMBER GAS COOLING 








GAS FROM 
mn, , DECOMPOSER 








TOWER 


FOR GAS FROM DECOMPOSER FEED OF MORE THAN 60% H2S0« 


[GAS FROM 
| DECOMPOSER CONDENSER 


eT 





TO CONTACT PLANT 





> * HUMIDIFYING 


7 
be ® TOWER 


LIGHT OjL 


cal 


STRONG ACID 
WASH TOWER 


FOR GAS FROM DECOMPOSER FEED OF STRAIGHT ALKYLATION SPENT ACID 


tank cars, now used to carry away 
sludge and to return reclaimed acid, 
will be available for other purposes 
once your Monsanto-Ross- Wilde 
sludge recovery unit is in operation. 


Because of present sulfur shortage 
and the growing use of sulfuric acid, 
a Monsanto-Ross-Wilde sludge 
recovery unit should be a sound in- 
vestment for the present and future. 


At your request, and without obligat- 
ing you, a Monsanto representative 
will visit your plant and estimate 
the cost of a Monsanto-Ross-Wilde 
installation. He will show you how 
much acid you can produce . . . how 
much you can save on waste dis- 
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posal costs. Write, wire or telephone 
MONSANTO CHEMICAL COM- 
PANY, Engineering Sales Depart- 
ment, 1776-L, South Second Street, 
St. Louis 4, Missouri. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY... WHICH SERVES MANKING 





re , 
these Installations 


There’s no mystery about the preference for 
performance-proved ALCO Aircoolers. These 
efficient units are used everywhere by the oil 
industry to cool jacket-water, gas, engine lube 
ils, and to condense steam, vapors, etc. Users 

fer them because they have five major 
advantages: 


1. LOW COST—Goes way beyond first cost. 
LCO standardized parts . . . broad heat-trans- 
r experience ... volume production . . . plus 
Gorrectly engineered safety factors . . . insure 
feal economies. 


2. FLEXIBLE DESIGN—You can get either the 
fadiator core or fintube type cooler from ALCO, 
powered by electricity, steam, gas or oil. 


3. EFFICIENT PERFORMANCE—Induced draft 
ign eliminates the chance of recycling hot 
air with a subsequent loss in heat transfer. 


@ EASY MAINTENANCE—Fewer parts, easy 
aecessil ility and better wearing characteristics. 
1 
QUICK INSTALLATION—For fast field as- 
bly, every part is marked and identified on 
mbly drawings so that no specialized labor 
required. 


Send now for free catalog, or call your nearest 
ALCO Sales Engineer at Beaumont, Chicago, 
Houston, Los Angeles, New York or Tulsa. 
Plants at Dunkirk, New York, and Beaumont, 
Texas. 


‘ 


ALCO Aircoolers on 
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ln step with tomorrow--A.co Aircoo.ers, Heat Exchangers, Evaporators, Feedwater Heaters, Pressure Vessels, Pipe 


24 


Petroleum Refiner—V ol. 30, No. 11 





WHEREVER ACCURACY 











You Can Count on. 





SUN OIL COMPANY'S big, modern Natural Gas plant at Deimita, Starr Co., Texas 


— where 99% of the automatic valves and controis are Climax 


For control of pressures, temperatures, levels 
and flow—industries look to Climax Controls 
for the exacting reliability they require. 


Accuracy is initiated at the BS&B Climax 
Controls division, where every control and 
valve must undergo rigid tests before deliv- 
ery; and where engineers, metallurgists and 
laboratory technicians are constantly ex- 
ploring and developing new materials, new 
methods, new and improved products, and 
new ideas. 

In the Oil, Gas, Chemical and Petro-Chemi- 
cal Industries, especially, the name “Climax” 


7500 East 12th Street 


has become synonymous with efficiency and 
trouble-free performance. 


The employment of Climax valves, controls, 
regulators or relays have in many cases 
eliminated manual operations, varied, in- 
creased or multiplied the functions of equip- 
ment, supplied additional safety factors and 
reduced the supervisory requirements. At 
BS&B headquarters a large Climax engi- 
neering staff is available to assist you with 
your problems. Your inquiries will be treated 
in strict confidence. 


Write today on your company letterhead for 
latest issue of the Climax Controls Catalog. 


: lll. 
BS:B Bracx, Sivatts 6&6 BrvYSON, INC. 


Climax Controls Division, Dept. 60-F 


Kansas City 3, Missouri 
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[GRAVER] 
EXCLUSIVES 





@ Graver Double Deck Floating Roof Tank 


@ Graver Center-Weighted Floating Roof Tank 


@ Grover Exponsion Roof Tank 


These four Graver fabrications — each a 





patented design — are built not only to conserve 
but also to preserve the quality of the petroleum prod- 
uct. For this reason, the Graver principle of Conservation Con- 
trol saves the volatile elements of gasoline, thus effecting econ- 
omy and insuring motorists the same Aigh quality that has 
been built into the motor fuel at the refinery! 


a 
GRAVER TANK & MFG.CO.ING: 


EAST CHICAGO, INDIANA 

NEW YORK - CHICAGO - PHILADELPHIA - WASHINGTON 
DETROIT - CINCINNATI - CATASAUQUA, PA. 

HOUSTON - SAND SPRINGS, OKLA. 
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of tube-fabricating know-how 


Some 190,000 feet—over 1370 tons—of 5 to 27 per cent chromium steel tubing were skillfully joined by an 
entirely new technique of welding to form catalyst cases for dehydrogenation units in a butadiene plant. Ali 
operations on this record-size high-chrome fabricating job were performed in B&W’s own shops. Operating 
temperatures range from 200 F to 1300 F. 
It's this ability to work closely with designers and operators of such advanced process operations 
that distinguishes B&W from ordinary jobbing fabricators. Years of experience with the full range 
of industry's process equipment needs . . . joined with unexcelled facilities, ample research equip- 
ment and personnel for development work in numerous fields . . . help insure the dependability 
—and economy—of B&W Products. 
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PROCESS PUMPS 


DEAN HILL PROCESS 
PUMP-(TYPE BSP) 


The pay-off comes in top performance . . . 
in long service . . . in low maintenance 


cost .. . in dependable, year-ofter-year 
service. 


Type BSP Process Pumps are designed for the tough processing applications of the 

petroleum refining industry. To assure you peak performance and highest efficiency - 
at lowest cost, Dean Hill Process Pumps are built in 12 sizes, with 24 impeller designs 

offering a capacity range from 10 to 1000 GPM. Get complete information and spe- 

cifications. Write today for Bulletin 1050-1. 


DEAN HILL pump company 
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Girdler handles construction 
of largest U. S. plant 


FROM | 
SOUR GAS 


EFORE this new Wyoming 
B plant of the Texas Gulf Sulphur 
Company went in operation, large 
volumes of “sour” natural gas 
released at the wells of the Worland 
Oil Field had to be burned and 
wasted as the gas contained about 
30% hydrogen sulphide, an evil 
smelling and poisonous gas. 

Then came plans to turn waste 
products to profits—by separating 
the hydrogen sulphide, converting 
it to sulphur and selling the 
purified gas. 


The prime contract for engineer- 
ing and constructing these facilities, 
embracing a gas purification plant, 
sulphur recovery plant, water 
softening plant, sulphur storage and 
loading equipment, and buildings, 
was handled by The Girdler Corp. 

Thus Girdler’s wide experience 
in gas processing is once again pay- 
ing dividends—-in the country’s 
largest plant of its type. Elemental 
sulphur, vital to the mobilization 
effort, is produced at the rate of 
300 tons a day. And the flexibility 


~ CoIROLE 
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of the plant permits coordination 
of sulphur, gas, and oil production 
at the optimum over-all rate. 

If efficient gas processing is neces- 
sary in your operations, put our 
experience to work for you, too. 
The Girdler Corp., Gas Processes 
Division, Louisville 1, Kentucky. 


Write for bulletin describing our 
services. The Girdler Corporation 
designs and builds plants for the 
production, purification or wtil- 
szation of chemical process gases; 
the purification of ligusd or 

aseous hydrocarbons; the manu- 
} owen of organic compounds. 


CORPORATION 
Gas Processes Division 








How The Dempster-Dumpster System Cuts Cost of 
Equipment... Eliminates Re-Handling of Materials! 


One Truck-Mounted Dempster-Dumpster 
Picks Up, Hauls and Dumps Scores of Pre- 
Loaded Containers, One After Another, Re- 
gardless of Size or Design for Handling Liquid, 
Solid, Trash, Dust, Light, Heavy or Bulky 
Materials. 


You can eliminate large investments in trucks, reduce 
the cost of gas, oil and maintenance . . . avoid time 
lost by loading crews while trucks make haul . . . and 
eliminate re-handling of materials by installing the 
Dempster-Dumpster System! 


In the first place, three to five conventional dump 
trucks with crews cannot possibly do as efficient 
and economical a job as one truck-mounted 
Dempster-Dumpster with only one man, the driver. 
Dempster-Dumpster Containers are spotted at con- 
venient accumulation points inside and outside your 
plant. The driver and his Dempster-Dumpster are 
constantly on the move servicing one loaded con- 
tainer after another. The Model LFW Dempster- 
Dumpster illustrated above handles containers up to 
12 cu. yd. capacity. Containers up to 21 cu. yds 
are available for use with our Type ARLF and 
Type DTLF Dempster-Dumpsters. Your Dempster- 
Dumpster and driver may be handling liquids on 
one haul, solids on another, waste materials on an 
other, etc. The Dempster-Dumpster driver can 
pick up a load, put it in carrying position and dump 


it in 2'4 minutes! 


Without question, the Dempster-Dumpster System 
is the most economical and most efficient method of 
plant materials handling by truck yet devised! Write 
today for complete information. Manufactured ex- 


clusively by Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 5111 Dempster Bidg., Knoxville 17, Tennessee 


Petroleum Refiner—lI ol. 30, No. 11 





aa > 


ANGLO-IRANIAN O1 CO LTO 


ARGENTINE GOVERNMENT 
Ou FIELDS 


ARGENTINE MINISTRY OF WAR 
ATLANTIC REFINING CO 
ATOMIC ENERGY COMMISSION 
BRITISH AMERICAN OW CO LTD 
CANADIAN Of1 REFINERIES iT 
CALIFORNIA REFINING CO 
CHAMPLIN REFINING CO 

CHE DE RAFFINAGE SHEL: -BER® 
CHE FRANCAISE DE RAFFINAG: 
CHE INDUSTRIELLE DES PETRPOr 
CITES SFRVICE OK CO 

CITIES SERVICE REFINING CORP 
COLGATE-PALMOLIVE-PEET 
CONSOLIDATED REFINERIES .TD 
CONTINENTAL OF1 CO 

CORY BROTHERS & CO iTD 
CREOLE PETROLEUM CORP 
DIAKEL CORPORATION 

EL DORADO REFINING CO 
ESSO STANDARD Oli CO 


GENERAL PETROLEUM CORP 
OF CALIFORNIA 


GLOBE OL & REFINING CO 
GuLFf On CORP 

HUMBLE OL & REFINING CO 
IMPERIAL CHEMICAL INDUSTRIES 
IMPERIAL OFF LTD 

KANOTEX REFINING CO 
KENDALL REFINING CO 

LEVER BROS 

LION OK CO 

MAGNOLIA PETROLEUM CO 


MARINE O11 REFINERS OF 
AFRICA. LTD 


MATHIESON CHEMICAL CORP 
McCOLL-FRONTENAC OFF CO iTD 
MID-CONTINENT PETROLEUM CORP 
MITSUBISHI Ol CO. LTD 


NATIONAL PETROLEUM 
“COUNCK OF BRAZIL 


PAN AMERICAN REFINING CORP 
PENNZON CO 

PHILLIPS PETROLEUM CO 
POLYMER CORP. iTD 

PURE Ol CO 

SHELL CHEMICAL CORP 

SHELL OK CO. 
SHERWIN-WILLIAMS CO 
SINCLAIR REFINING CO 

SKELLY Of CO. 


SOCIETE DES RAFFINERIES DE 
PETROLE DE LA GIRONDE 


SOCIETE GENERALE DES 
HUMES DE PETROLE 


SOCHETE INDUSTRIELLE BELGE 
DES PETROLES 


SOCONY-VACUUM FRANCAISE 
SOCONY-VACUUM O11 CO 

— ®. SQUIBB & SONS 
STANDARD O11 CO INDIANA 
STANDARD O11 CO OHIO 


STANDARD Ol CO 
OF CALIFORNIA 


SWIFT AND CO. 

TEXAS CO 

UNION OIL CO. OF CALIFORNIA 
UTAM Of1 REFINING CO 

WASATCH Olt CO 

WOOD RIVER Ol. & REFINING CO 


Canada’s First and Canada’s Larges 





Cat Crackers... for Imperi 





Imperial Oil Limited placed its first order for process 
equipment with Kellogg back in 1938. This initial order was 
for a combination topping and thermal cracking unit. In 
succeeding years, Kellogg engineered delayed coking, thermal 


reforming and alkylation units followed. 


In 1948 Imperial put Canada’s first Fluid catalytic 
cracker on stream at Montreal...a unit engineered and con 
structed by Kellogg. In June of this year, another Fluid unit 
was completed by Canadian Kellogg at Imperial’s Winnipeg 


refinery. 


Today, Canada's largest catalytic cracking unit— 
a 25,000 BPD Fluid unit—is going up at Sarnia, Ontario. 
Canadian Kellogg is engineering and constructing this cracker 
as well as a new two-stage distillation unit with a capacity 


of 50,000 BPD ... aleo Canada’s largest. 


THE ML W. Kexzoce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


for fifty years an integral part of processing history 








raitat . 


This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 





“Construction’s battle with time!” 


In previous issues of this magazine, “camera 
portraits” of M. W. Kellogg today have high 
lighted major aspects of Kellogg's research, devel 
opment, engineering, procurement and fabricating 


activities 


This month, the camera picks up the tour on 
the floor of the Heat Exchanger Shops in Jersey 
City. From there it su mes to the construction lot, 


foc ussing on some of the techniques Kellogg util 


O}n 
izes in its continuing “battle with time.” ees al : = 
: - 


HEAT EXCHANGER FABRICATION 
ping ar vessel fabricatior ar t 
nbly section of the Bact 


a hy 


wal " 


4 NOW TAKEN FOR GRANT ED in major plant constructio n PERMANENCY OF THE KEY STAFF which plan 
> towering guy Gerrick was first duced in the field ello r * struction activities and close day-to-day integrati 
struction engineers The t 

sumation tet 


esults achie 


ngineen ng ' st ff are responsible for the company's improved methods in the 
field. The adoption of the “pre-fab” assembly lir the refinery site (that's 
le pre tb wal n the air) is one of the unusual techniques pioneered by 


ellogg construction crews 





ity. a 


we built in 1901 . the first crude vessels for ail industry today. For that reason, we are present- 
refiners in the'teens ... our first combination unit ing this ‘Series of monthly camera studies which 

. the forty-odd Fluid cat crackers built in these document our belief that a truly inte grated or- 
years. But, after all, The M. W Kellogg Com- ganization can better serve industry to achieve 


pany is only a factor as it is able to serve greater earning power. his is No.10in the series. 


2 


Fal 





TYPICAL OF THE ASSORTMENT of exchangers that might be found 3 ON THE JOB SITE the same principles employed in engineering and 

nm the Shop floor on any given day these units represent applications * fabrication—-detailed planning, efficient tools (created if necessary), 

pressures of 5,000 pounds per square inch at temperatures of constantly modernized techniques, experienced supervision——all pay off in 

gh vacuum service at below freezing temperatures of the order reduced costs and shortened construction periods. The company's permanent 

liquid oxygen. Final destination a job site construction staff is large an handle as many as forty major construction 
projects at one time 





ANOTHER RESULT of close integration in the Kellogg organization 7 IN SOME INSTANCES in field construction, it pays to do most of 
is that the precise quality methods used in plant practice are quickly + the pipe bending in the field, and Kellogg's job site, pipe bending set-ups 
se. This is true particularly of welding practices—such as are virtual miniatures of the company's extensive shop operation—from 

g shown here— which are continually improved as more equipment to methods. Piping up to 36 inch diameter has been successfully 


i about the behavior of metals and economically bent in the field 


NEXT MONTH 


in the eleventh and final edition of this series of “camera studies” of M. W. Kellogg today the camera 
finishes its tour of the construction lot and focusses on the overall picture of Kellogg's service to industry. 








~ Bent to beat stress corrosion! : 





In high temperature operation, stress corrosion bas been found to be 
particularly aggravated adjacent to latitudinal weld seams in segmented pipe 
bends. Kellogg's exclusive method of incrementally bending pipe up to 96" in 
diameter provides bends that have no latitudinal welds in the aré that present 


an even contour throu ghoul their le neth 


Special Studies un Exclusive Equipment for Top Welding Performance 
usual problems such accurately analyzing in shops and in the 
as stress rrosior stresses in piping and 
and graphitizatior providing unique 

data for critical in 


stellations 


Metolius gue! Complete facilities for 1d Quality Control. de 


by recog 2 a 


at One Proce Bends 
borged ond 

Welded fittings 

dial Brick Chomaeys 


The M. WwW. Kellogg Company A Subsidiary of Pullman Incorporated) New York, Jersey City, Les Angeles, Tulsa, Houston, Toronto, London, Paris 





‘ fist Corvecion Most Natural Waters 


eters, length and freedom from 


Whether’ your ae. eek salt or brackish circulat- 
ing water, service records testify that Admiralty 
metal tubes have given very satisfactory perform- 
ance in refinery service heat exchangers. 

Such corrodents as carbon dioxide, hydrogen 
sulfide, chlorine and metal salts, in the concentra- 
tions normally found in natural waters, or used in 
their treatment, as well as many of the contami- 
nants in crude petroleum, are effectively resisted by 
tubes made of Admiralty. 

Adding as little as 0.02% Phosphorus to Admi- 
ralty gives maximum resistance to dezincification 
while retaining all the other desirable properties 
of this alloy. 

In order to assure uniform chemical composition 
and soundness, Scovill produces its Phosphorized 
Admiralty tubes by the continuous billet-casting 
process which continuously maintains the opti- 
mum amount of phosphorus. The tubes are hot- 
extruded from the continuous-cast billets, then are 
cold-drawn, annealed, cleaned and finished to pro- 
duce tubes of uniform temper, gauge, straightness, 


SCOVILL CONDENSER TUBES 


d di 





burrs. 

A Condenser Tube Booklet is available to quali- 
fied users who request it on their business letter- 
head. Scovill Manufacturing Company, 14 Mill 
Street, Waterbury 20, Connecticut. 

Only Scovill Phosphorized Admiralty 
Has All These Advantages... 








compounds 
Senien comemenn te Sam salt, or brackish waters 
to weak mineral acids 





7 
poh arp Bcc ve 
© Good resistance to velocities vader 7 fps. 
© Excellent per at relatively high 


a a — 








A PRODUCT: 
: OF SCOVILLE: 





“You can’t buy better brass” : 
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Hagle - Piche a Insulation 


Here’s just one of the many efficient, 

economical Eagle-Picher Insulations. 

It’s Eagle-Picher one-coat, all-purpose 
cement —a revolutionary new product that _ 

combines insulating and finishing materials 

...that goes on in one easy-to-apply coat. 


It gives your equipment highest possible 
thermal efficiency . ..cuts operating costs 
by saving fuel...and helps to provide ICHER 
perfect, precise control on temperatures. Line ey PAN’ A, 
; 


Whatever your requirements. ..there’s an = 1843 i 
Eagle-Picher Insulation that can fit your needs. 


Find out about them right away! 


THESE EAGLE-PICHER EAGLE-PICHER ONE-COAT, 
PRODUCTS CAN SAVE JOU MONEY ALL-PURPOSE CEMENT! 

-.»-POWER.. MIME A combination insulation and finishing 
; material for temperatures to 1000 F. It’s 
Insulating Felts « Supertemp Blocks ¢ Blankets quick setting, rust -inhibitive ... has light 
Loose Wool + Pipe Covering « Stalastic color, smooth surface, negligible shrinkage. 
It has exceptional adhesive qualities on 
ferrous metals and insulation materials. 


Cements + Insulating Cements « Fireproofing And it’s unaffected by rain or moisture 
Cement + Diatomaceous Earth Blocks after it sets! 


Insulseal + Insulstic « Swetchek « Finishing 


THE EAGLE-PICHER COMPANY ¢ General Offices: Cincinnati (1), Ohio 
Insulation products of efficient mineral wool — for a full range of high and low temperatures. 
Technical data on request. 


Since 1843. 2172 
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EAGLE-PICHER 
MINERAL WOOL BLANKETS 


These blankets satisfy the need for a 
convenient method of quickly and effi- 
ciently insulating flat or curved sur- 
faces on larger types of heated equip- 
ment. Mineral wool is felted and secured 
between flexible metal fabric. Outstand- 
ing physical and chemical stability 
enables Eagle-Picher Blankets to resist 


water, steam, corrosive fumes and nor- 


mal vibration. 


naeet ce, 
rors memcen: wom vesmaren | 
commencin stameane ¢5:117-49 


Ra eRAL HORI Ae OF STARORERT 
© 5 SUPanimre! oF Commence 


fd , 

‘4 reoahile 
ip LO gr 

ri Fe ; 

fear }O)] 


Cation 


For a completely effective, low-cost 


insulation combination, you can’t 
beat the teamwork of Eagle-Picher 
Mineral Wool Blankets, Supertemp 
Blocks, Diatomaceous Earth Blocks 
and Earth Fill, and Super “66” 


amount of fuel . 
provide perfect, precise control 


Cement. They work effectively to 
give your equipment highest possible 
thermal efficiency . . . cut operating 
costs by saving the maximum 


. and help to 


over temperatures. 


EAGLE-PICHER 
SUPERTEMP BLOCKS 


Eagle-Picher Supertemp Blocks are 
lightweight (approximately 16 Ibs. per 
cu. ft.). Can be cut easily with knife or 
saw to fit off-shaped areas . . . they fit 
snugly over minor irregularities. They're 
strong and have high refractory value. 
Withstand temperatures up to 1700 F. 
Conductivity at 512 F. approximately 
0.53... all standard sizes, from 2” x 18” 
to 12” x 36" in thicknesses from 1” to 4’. 


Eagle-Picher, as a member of the Industrial Mineral Wool Institute, 
urges that you look for this label. It is a certification by the manufac- 
turer that his minerai wool product conforms to Commercial 
Standard CS 117-49 as issued by National Bureau of Standards, U.S. 
Department of Commerce in cooperation with the Industrial Mineral 


EAGLE-PICHER SUPER “66” 
INSULATING CEMENT 


Super “66” is all-purpose, rust-inhibi- 
tive, extremely adhesive insulating 
cement. “Springy ball’ pellets don’t 
collapse after application . . . give great 
coverage, retain their therrnal efficiency. 
100 Ibs. covers approximately 55 sq. ft. 

-1 inch thick. Easily applied with 
trowel, over flat and irregular surfaces, 
Efficient for temperatures up to 1800 F. 
Reclaimable when used on equipment 
whose temperatures do not exceed 1200F. 








Tv weeos 


Wool Institute, New York, N.Y. 


INSULATION 
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Today, when oil production and field capacity is so vitally 
needed for the emergency, you are certainly looking to 
ways and means of coping with the situation. 

Every shutdown—even if it involves only one condenser—means a loss that might 
have been avoided. 

Shutdowns are often traced to condensers having tubes of improper alloys —that 
is, alloys not intended for such applications. 

Wolverine can provide condenser tubes in a variety of alloys and can counsel with 
you as to the best one to use under your prevailing conditions. 

Let us help you in the selection of proper alloys to do the most efficient job for you. 


WOLVERINE TUBE DIVISION 
Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless, nonferrous tubing 
1431 CENTRAL AVENUE « DETROIT 9, MICHIGAN 
Wolverine Condenser Tubes socked by Butler Industries, Inc., 355 South Fourth Sereet, Beanmont, Texas @ Tel.» Beaumont 5.2351 
PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N.Y 
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brine solution 


Buy WILFLEY or 


This WILFLEY Acid Pump is on brine service in a modern 
potash mill in the Southwest. It delivers continuous 24- 
hour-a-day service with NO DILUTION. A companion to 
the famous WILFLEY Sand Pump. 


WILFLEY 
pe PUMPS 





Dependable WILFLEY Acid Pumps are setting new records for cost- 
saving efficiency in modern chemical plants all over the world. For corrosives, 
hot liquids, mild abrasives, electrolytics, antibiotics, pharmaceuticals, fertilizers 
and steel picklers, WILFLEYS have established and are maintaining leadership in 
the field. Available in 10- to 2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. 
Wetted parts of practically all machinable alloys. Plastic lined models available. 
Individual engineering on every application. Write or wire for full details. 





A. R. WILFLEY & SONS Ine DENVER cotorRaodo U.S.A 


NEW Yor x OFFICE 1775 BROADWAY NE W Yor x C22 
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The added PLUS 


ee & JURS Automatic Tank Gauges not only 
provide maximum tank gauging accuracy, increase safety and cut 
gauging time . . . they also deliver an equally important PLUS! This 
plus feature is embodied in the superior QUALITY of their design 
and construction, assuring continuous gauging accuracy and longer 


dependable operation 


Consider the S&J Automatic Tank Gauges on these Cone and Float 
ing Roof tanks for instance. A precision graduated stainless steel 
tape, easily read through the eye-level window in the reading hous 
ing, is activated by a non-sinkable, stainless steel encased Foam 
glas float, pioneered by S&J. It is partially counter-balanced by a 
cast lead weight and stainless steel cable. The tape drum and pul- 
leys are of thermo-setting phenolic and rotate on stainless steel 


roller bearings on stainless steel shafts 


These features are indicative of the quality built INTO S&J Auto- 
matic Tank Gauges ,so that you can get the maximum of dependa- 


bility OUT of them. 


0 Oe ee »~ 


Y EPMA ACM POOR Suc epigen te? 


Sy .. and “~hyas Go. 


? 8TH AND CARLTO : 
NEW YORK CHICAGO V MOUSTON 7 N STREETS : BERKELEY : CALIFORNIA 
ULSA 


295 Medison Ay 10409 
. S. Western Ave £27 M&M Bids ‘ LOS ANGELES SEATTLE 
14 W. Olympic Bivd y 
1000 Western Ave 


FORT ERIE. ONT DARLINGTON, ENG 


t 
310 Thompson Bidg 
MONTREAL, QUE. 360 Notre Dome St West VANCOUVER, 8. C. 550 Be. 
atty 


CARACAS, VEN 
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Success Stories 
from ALOYCO’S 
Corrosion Clinic 


CORROSIVE: Asphalt resin. 
APPLICATION: Senphng high- 
ature, -viscosity asphalt résin 
lubricating oil. 
PLACE: A large oil refinery. 
PROBLEM: Standard cast iron 
gate valves, traced with a 150 psi steam 
coil, did not provide uniform heating, 
which gave trouble in sampling. 
became loaded with ee which 
them to stick. finall 
, a —e slug of asphalt weu 
ig) 





caused 
opened, 
come 


throu 

THE SOLUTION: ALOYCO fully jack- 
eted gate valves. Valve body and bonnet 
jackets are connected to 150 psi steam 
and valves are completely lagged. 


Steam-jacketed ALOYCO valve insures free- 
flowing asphalt resin somple. 


THE RESULTS: ALOYCO valves have 
been in service since 1948, and are used 
daily for sampling. Since valve is heated 
uniformly in body and bonnet, the asphalt 
flows freely and sticking is eliminated. 
THE BACKGROUND: The ALOYCO 
Corrosion Clinic offers aid on all sorts 
of problems—not just corrosion. If the 
service is one that should be handled by 
@ corrosion-resistant valve, the problem 
—whether it be corrosion, contamina- 
tion, discoloration, temperatureextremes 
alg or proper application—is one for the 
Saab as Clinic. 
Among all valve manufacturers, 
, ALOYCO is the + specializing in 
high alloy valves. We make more corro- 
qa . 4 ft s 0 rn g 2 i sion-resistant valves than anybody else. 
; sii Cut valve costs. Put your problem up 
to ALOYCO’S Corrosion Clinic, 


in corrosive Pa meipminyemcy 4. 


s 
: service 
'h— Longer Lasting 


ese qyoyco VAWES 


rosive x . 
B, foundry and machine shop facilities set up for high 1s" in Corrosive Service 
go dinsestectetes of Oo clings seueineh tos oftatinta 





FLUID CRACKING CATALYST —§ AEROC 


ATALYST AERO 





This decisive majority prefer 


e It produces © higher octane gasoline. 

e it permits o greater throughput, thanks to approximately 
20% lower coke yield. 

e It reduces CO,/CO ratio in flue gos thus helping to 
maintain high regenerating capacity. 

« It aids in higher jso-butane yield. 

e It possesses yniform quality with controlled composition 
and reproducible physical properties. 


« It has superior heat, steam and sulfur stability. 





and, based on performance - -- 


9 out of 10 who use 
synthetic, vse Cyanamid’s 


Y 
AEROCAT® Catalyst 
AMERICAN Granamid LOMPA 
Wr 
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That's right! When you use the Bethlehem Con- 
tinuous-Thread Stud, together with Bethlehem 
Quenched Nuts, you've got an assembly that will 
stand up in high-temperature, high-pressure bolting 
applications. 

The Bethlehem Continuous-Thread Stud gives a 
good account of itself in difficult bolting jobs 
because it minimizes stress concentrations. The 
stud has no point of thread runout; consequently 
stresses can’t concentrate at any one point. Instead 
they are distributed over the full working length 
of the stud. 

And the Bethlehem Quenched Nut is economical 
because of its built-in strength. It is unlike com- 
mon nuts because it is made from a 40 to 50 Carbon 
quality steel by forging and extruding hot metal 
into a forming die. This procedure, followed by 
quenching and tempering, arms the Quenched Nut 
with sufficient strength to break the stud or bolt 
on which it is used. 

The Bethlehem Continuous-Thread Stud and 
Quenched Nut come in a wide range of sizes. Any 
way you look at it, they form an economical, long- 
lasting assembly that will do a good job for you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Om the Pacific Coast Bethlehem products are sold by Bethlebem Pacific Coast 
Steel Corporation. Expert Distributor: Bethlebem Steel Export Corporation 





We have 
been asked... 








“What's the best way 
to prevent insulation 
on the bottoms of large tanks 


from sagging?” 








“We plan to insulate a large, cylindrical heated 
storage tank,” writes a company power engi- 
neer. “We have had trouble with insulation 
sagging on the bottom of similar vessels. What 
method do you recommend for applying in 
sulation so that we can avoid this trouble on 
the new installation ?” Here is our reply 

While there are a number of ways for ap 
plying heat insulation to this type of equip 
ment, many of them often prove unsatisfactory 
The expansion and contraction of the heated 
vessel causes the wires, cables, or bands to 
expand. When this happens, the insulating 
material becomes loose, starts to sag, and pulls 
away from the bottom of the tank. One method 
of application—that of attaching blocks to 
wires and then holding them in place by cables 
directly around the metal tank surface—seems 
to allow more sagging than other methods 
Even the use of bands on the outside of the 
blocks will not prevent sagging if expansion 
and contraction is appreciable and the vessel 
being insulated is large 

The best solution to this problem is illus 
trated above. Here, the insulation on the bot 
tom third of the tank is held in place by bands 


which are firmly anchored to welded-on angle 
irons. Thess bands should be spaced about 6” 
apart to provide adequate support. The short 
distance from angle to angle greatly reduces 
the stretching that would occur if the bands 
completely encircled the tank, Helping you 
find the answer to any insulation problem is 
only a part of Armstrong’s service. 

We can take over the entire job for you— 
furnish top-quality materials plus skilled tech- 
nicians to apply them—and eliminate the costly 
failures that often result from lack of knowl- 
edge or poor workmanship. Next time you're 
up against any kind of insulation problem, call 
your near-by Armstrong representative. Ask 
him about Armstrong’s complete in- : 
sulation service that insures you a 
thoroughly professional job. 


SEND US YOUR QUESTIONS. If you have any questions 
on the use or application of either high- or low-tem 
perature insulation, please do not hesitate to write us. 
We'll do our best to send you « prompt and practical 
answer. Just outline your problem on a post card or 
letter and address it to Armstrong Cork Company, 
7511 Maple Street, Lancaster, Pennsylvania. 
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nepenp on POU For coMPLEX 
PROCESS 
PIPING 


urnished in any SHAPE, 


DIAMETER or SECTION 


A. suppliers of welded alloy tubing to the petro- 
leum and chemical processing industries for 25 years, 
The Pressed Steel Co. offers you a wealth of exper- 
ience in the custom fabrication of tubing. Pictured 
at top is a typical example of the many complicated 
assemblies we are called upon to custom-fabricate. 
As pictured at right, we furnish tubing in any diam- 
eter up to 60”, as well as in any wall thickness. PSC 
tubing of light gauges frequently effect large savings. 


IN ANY ALLOY FOR YOUR SPECIFIC 

HEAT OR CORROSION PROBLEM 

Furnished in any alloy, PSC tubing enables you 
always to use the one particular metal most suited 
for a specific heat or corrosion condition. And in required length. For temperatures up to 2200°F. 
quantities, PSC welded tubing offers impressive sav- See how our wealth of fabricating experience 
ings over seamless. Can be readily bent, coiled, can help you. 
swaged and formed; and butt-welded to make any 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
wv wt OFFICES IN PRINCIPAL CITIES *« *& ¥ 


Ww 
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THAT’S ANOTHER WAY OF SAYING 
UOP SERVICE IS COMPLETE 





As old as a museum piece, the meaning of the expression — 

lock, stock and barrel—is as significant today as it was in the days of 
the flintlock and powder horn. Handed down from generation to 
generation, it has become a familiar figure of speech. 

In the same way, morc and more refiners have come to associate UOP 
Service with the thought of completeness. And for good reason, 

too . . . because UOP Service goes all the way—from basic research 
and process design . . . through engineering, construction supervision, 
operator training and safety inspections . . . to assistance on 
normal and unusual problems of daily plant operation. 

This complete Service is available to help every refiner operate his 
plant at highest efficiency and profitability. 





UNIVERSAL OIL PRODUCTS COMPANY 


Genero! Offices: 310 S. MICHIGAN AVE. CHICAGO 4, ILLINOIS, U.S.A. 
@ Loboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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Make Sulfuric Acid 


from Refinery Sludge 


WITH THIS CHE 

















strong $O2 gos and a dry granular 
coke of value as a by-product fuel. 
After passing through a simple 
purification system, the SO) gas is 
converted into H7504 in a standerd 
Chemico contact acid plant. 











With the increasing shortage of raw sulfur, in- 
dustry is turning to other materials which can 
be used for making much-needed sulfuric acid. 
An important source—waste oil refinery sludge 
—can be converted into clean sulfuric acid of 
any desired strength by the Chemico process 
shown in the flow diagram. 


MICO PROCESS 








$0, 
FURNACE 








This proved and practical process offers 
three important advantages. (1) The 
purified SO. gas provides a product acid 
that is free of carbon contamination. (2) 
The resulting H.SO, may be 98% or any 
higher strength regardless of the initial 
strength of the sludge. (3) Sludges that 
cannot be processed by other methods may 
be satisfactorily used in this system. 


CHEMICAL CONSTRUCTION CORPORATION @G 


A UNIT OF AMERICAN CYANAMID COMPANY 
188 MADISON AVENUE, NEW YORK 


ROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD 
CABLES: CHEMICONST, NEW YORK 


22, N. Y 
Chemico plants are 
profitable investments 


LONDON W. C. @, ENGLAND 
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eof” diameter lathe gives the 
Posey Iron Works an edge on 
large jobs requiring lathework 


Crude-oil input capacity of United States 
refineries is currently scheduled for an increase 
of 75,000 barrels per day. That means expansion 
of storage facilities to keep pace with produc- 
tion equipment now being installed. 

For decades, Posey Iron has served the — 
refinery industry with storage equipment 
especially designed to meet the requirements 
of the petroleum and L-P gas fields. Posey 
Iron engineering is based on a practical 
knowledge of the industry ...the sort of 
“shirt-sleeves’’ knowledge that eliminates 
needless tardiness in delivery . . . needless 
increase in cost. Consult Posey about your 
storage requirements. 


PRESSURE VESSELS FRACTIONATING TOWERS @ View shows potent 


of recentl 
ELEVATED TANKS a bs > : 200,000 gallon Po = 


Iron Elevated T'ank. 











POSEY IRON WORKS, INC. 


Steel Plate Division « Lancaster, Pa. 
New York Office: Graybor Building 
DIVISIONS: BRICK MACHINERY NDUSTRIAL HEATING IRO yy HIPR aie 


a 
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WORLD LEADER IN THE MANUFACTURE OF PRESSURE 
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Manual Operator 


In some applications it may be desirable or eco- 
nomical to place responsibility of the by-pass 
function upon the control valve. For these appli- 
cations, select the Fisher Type MO. It is a simple, 
rugged, economical, continuous connected hand- 
wheel operator that will handle this problem. 


Construction places the handwheel in a vertical 
plane, making it more accessible and more easily 
handled than handwheel commonly mounted on 
top of diaphragm case. 


FISHER GOVERNOR COMPANY 
MARSHALLTOWN, IOWA 





thrust bear- 
y operation. 
constructed 
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REGULATORS AND IN RESEARCH FOR BETTER PRESSURE CONTROL... 
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IN THERE DELIVERING ALt THE 


Sad CSE ig 


END VALVE SEAT LEAKAGE AND REPLACEMENT! 


“SOO BRINELL” STAINLESS STEEL DISC 


SIZES 


%” through 2°—Screwed 
and Socket Weld Ends 


Long, trouble-free service life—that’s the record wherever Hancock Steel 

Weldvalves are installed. Integral stellite seat and “500 Brinell” stainless SERVICE RANNSS i 
steel disc—accurately finished, perfectly aligned—provide permanent leak- =— — 
proof tightness between body and seat. Seats never need be replaced. No ; ; 
wire drawing, galling, steam cutting, erosion, or corrosion 


CHECK THESE OTHER 600% HANCOCK WELDVALVE FEATURES: 


Meximem Use of Welding adds strength Extre-Strong Upper Structure—far stronger 
eliminates needless joints—the most com- than conventional designs 


mon cause of leakage, gasket troubles and 
high maintenance costs Yoke Post and Gland Nut Threeds Protected 


permanently—always workable 

Steiniess Stee! Ball Bearing Stem-to-Dise Con- 
section for longer wear, even distribution Streamlined, Compact Design saves space, 
of load, easy operation permits close alignment of piping with 

ne 5 tures 
C Resis , permits ear structure: 
stuffing box shut-off around the stern with Special Treatment resists corrosion of valve 
valve fully open. exterior 


Hancock Valves cost no more than ordinary valves, despite their outstand- 
ing design, operating advantages and unlimited service life. So, get the best 


for your money—specify Hancock Valves. When Hancocks Go In, Valve 
Costs Go Down 


ANGLE TYPE 
FOR PROMPT SERVICE, contact your near- 


by Hancock Valve Distributor 


NCoc«e WALLY ES 


A product of MANNING, MAXWELL & MOORE, INC. waterTOWN 72, MASSACHUSETTS 


MAKERS OF ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ 
INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 
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LONTROLLED VOLUME PUMPING 


Butietin No. 151 is filled with 
information on controlled volume 
pumping. Here are a few of the 
many important details you'll find 
in the book: 

@ an explanation of controlled 
volume pumping. 

@ a description of what controlled 
volume pumping can do for you— 
what it does for others in the 
chemical, textile, petroleum, pulp 
and paper, paint, food and bever- 
age, water treatment, pharmaceuti- 
cal, and brewing industries and in 
instrumentation, pilot plants and 
laboratories. 


@ a description of how Milton 


See Controlled Volume 
Pumps in action—visit our 
Booths 432 and 433 at 
the 23rd Exposition of 


Chemical Industries 


Roy Controlled Volume Pumps 
give users maximum benefits; how 
any desired rate of delivery, from 
zero to full capacity, can be main- 
tained with accuracy; how deliver- 
ies as low as 3 milliliters per 
hour can be held with precision; 
how difficult-to-pump materials, 
such as slurries, viscous liquids, 
solids in suspension, etc., are 
readily handled. 

@ 4 pages of color charts which 
show in dramatic “traffic-light” 
style the relative corrosion resist- 
ance of materials of construction 
to over 170 chemicals. These val- 
uable reference charts summarize 
industry-wide data. 


@ description of the features that 

make Milton Roy Controlled Vol- 
ume Pumps perform flawlessly on 
services where no other pump has 
filled the need. 


If your operations call for pump- 
ing a controlled volume of liquid 
in amounts as much as 50 gallons 
per minute or as little as 3 milli- 
liters per hour, you'll find this 
book extremely valuable. 


For your free copy of the 24-page, 
2-color Milton Roy Bulletin No. 
151, write or call the Milton Roy 
representative listed in your tele- 
phone directory. Or, if you prefer, 
write direct to us. 





oy — 


in New York. 
1315 EAST MERMAID LANE, PHILADELPHIA 18, PA. 


MANUFACTURERS OF CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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«+ for Refiner’s No. 2 Operating Material 


Today, petroleum refiners use about 1,000 different chemicals in their 
routine operations, many of them in large volumes. Away up in number two 
slot on this formidable list is sorptive minerals—to the tune of some 200,000 
tons per year. Adsorbents, as vital processing chemicals, are second 

only to sulfuric acid. 


It is all the more significant, then, that Attapulgus Fullers Earths and Porocel 
Activated Bauxites have become recognized standards in the field of 
adsorbents. As of now, at least a billion barrels of petroleum cuts—from the 
lightest distillates to the heaviest lube and wax fractions—have been treated 


; 
) 


by Attapulgus or Porocel materials to gain remarkable finished value. 


This all adds up to a lot of specialized experience—intimate acquaintance 
with the process techniques for removing odors, colors, tastes, moisture, 
acids, sulfur, fluorides and unsaturates from hydrocarbons, as well as 

for systems employing solid catalysts. And, of equal importance, laboratory 
and plant experience with the many treatments which precede the application 
of our two basic materials to specific adsorbent jobs. 


Perhaps our broad knowledge can be of real help to you in selecting the 
right adsorbent and the right conditions. Our staff is at your service, 
without obligation. 


ATTAPULGUS“3nc2"72"" - POROCEL Sorests" 


Dept. W, 210 West Washington Squere, Philadeiphia 5, Pa. 
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FOR YOUR REQUIREMENTS 
OF HIGH PRESSURE SPECIALTIES 


Large Houston stocks of the following 
nationally-recognized products: 


@ STAINLESS STEEL Stud Bolts, Nuts, Cap Screws, Ells, Tees, Unions, Couplings, as well 
as forged Steel, 3000- and 6000-lb. working pressure. 


@ MASON-NEILAN Reducing and Back Pressure Regulators—Liquid Level Controllers— 
all types for Oil, Gas, Steam or Water service. 


@ CAST STEEL Flanged End Gate Valves, Forged Steel Globe Valves, Gate and Check 
Valves. 


@ SEAMLESS STEEL Tube-Turn Welding Fittings, Ells, Tees, Caps and Reducers; Forged 
Steel Flanges—threaded, slip-on, welding neck, and blind—in sizes from 


Ye" to 24” O.D. 





@ HAGAN Control Equipment, Hall Laboratories W ater Conditioning. 


@ NATIONAL Seamless Steel Pressure Tubing, Seamless Steel Heat Exchanger and Con- 
denser Tubes. 


@ SMITH Meters and SPARLING Meters, for your measuring problems in oil, gas, water, 
and other liquids. 


a NCE 
iS INVITED 

NA : 
EN AINTE: 0 . P re “i 4 
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a Body and Yoke are of Forged Steel, 


for extra strength and longer life. 


Bolted Follower 

with no follower threads on yoke to corrode. 
Follower easily tightened down any time when 
necessary. 


Malcomized Gate Faces: 

When furnished with either 12-14% or 18-8% 
stainless steel trim, List 960’s gates are hard- 
ened by “Malcomizing,” patented Chapman 
process. “Malcomizing” hardens to a minimum 
of 800 Brinnell, which minimizes seizing or 
galling and lengthens valve life. 


Super-Hardened Seat Rings 
and wedge-faces of stainless steel help to save 
on repairs and replacements. 


Strong Stem and Wedge Connection 
Extra strength of stem-and-wedge gate con- 
nection provides protection against even un- 
usual service stress. 


Chapman List 960 is available in sizes from 
4%” to 2”... in four different alloy-combina- 
tions of body and trim which qualify this 
rugged forged gate valve for many different 
services. Gasketed joint, or metal-to-metal. 
Rising stem with yoke (shown) or rising 
stem inside screw. Pressure range: 2000 Ib. at 
100°F.—380 Ib. at 1000°F. 

(for higher pressures, 

specify List 990). Write 

for illustrated fact-sheet 

on List 960. 











The Chapman Valve Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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Serving The OIL 
and GAS Industries 


More and more refinery and pipeline engineers are 
specifying American Meter Company's precision 
equipment for accurate, automatic control of flow 
pressure, liquid level and other continuous process 
variables — with minimum maintenance 

These installations of the East Tennessee Pipe Line 
Company, for the contro! of natural gas, are typical 
in the gas industry — Reliance CBVA Control Vaives 
with valve positioners, are operated by American 
Meter Company Pressure Controllers 

For over a century, the American Meter Company has 
been serving industry — with a tradition of ‘Sus 


tained Accuracy at Lower Cost 


AMERICAN METER COMPANY | 
Precision Equipment: | ¥ jt 


: , = 
CBY Regulators, Pilot, Spring o ae o om 
Weight/lLoaded > . ; ‘ eo% ~ 
CBY Regulotors, P Remo eae — 
Controlled 
Or 
Meters 


Mete 


Remote Counter 
DE 

Olt ite Malu Ts 
Differential Valves 
Controllers, Pressure 
Controllers, Flow 


Temperature and Pre 


AMERICAN 


METER CO TPAN WY 
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GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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It’s because of the fins on the cooling ele- 
ments. These fins greatly increase the ex- 
ternal heat transfer surface . . . enable a 
considerably shorter tube to perform the 
same cooling effect that requires a much 
longer bare tube. 


The results . . . a more compact cooler 
because of the more effective heat transfer 
surface . . .a more economical unit because 
of the shorter tubes and shell. 
thickness 


What diameter . . . . » pitch 


.. . Should the fins be to accomplish these 
results? That's where G-R’s unmatched 
know-how comes in . ..a knowledge gained 
from 20 years of experience in building 
finned-type heat exchangers and the results 
obtained from many tens of thousands of 
installed finned-tube units. 


And the exclusive use of LK-Fin tubes is 
only one of the many distinctive features 
of these coolers. Write for bulletin describ- 
ing them in detail, with rating tables and 
selection data. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


hag: ik Tere 


sept earners 9s 
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. Operate these R-S Valves 


This installation of twenty-inch valves 
in the water system to one of the large oil 
refineries in Louisiana is another example 
of R-S time-saving efficiency. Such ease of 
operation is an important consideration 
in any pumping operation and especially 
where a battery of synchronous driven 
em oe discharges into a common header. 

urned-out motors at start-ups can be 
practically eliminated. 


Substantial savings in pumping power 
result due to the low pressure drop. The 
beveled vane ordinarily seated at a 12'/° 

— means greater control rangeability 

ither manual or automatic and no down- 
time for cleaning. 

Install easily operated R-S Valves and 
obtain the most from your valve investment. 
Your local R-S representative is a valve 
expert—know him well. 


R-S$ PRODUCTS CORPORATION 


4600 Germantown Avenue, Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


No. MeL co ny eden ag ad 
valves of R-S “H” Metel at elevated + 

foundry cupola control. Wcrtabtne ce ean 
open, the smaller valve is fully closed and vice versa. 
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No. 735—72-inch h 125-pound “H” Metal R-5 Valve for 


cooling fins. “On ylind 
psig oll and 0-15 psig instrument air. Positioner cam 
driven simulating straight line semi-log contro! curve. 


























let’s take a 
CLOSER LOOK at 








Steel Tubing subjected to long periods of high- 
temperature and stress conditions in chemical 
and petro-chemical equipment undergoes slow 
deformation, or plastic flow, known as “creep”. 
To keep this elongation within safe limits so as 
to prevent costly tube failures and consequent 
production tie-ups, tubing for such applications 
must possess adequate resistance to deformation 


——_—asthroughout its expected service life. Tubing 


made from molybdenum-bearing steels has found 
distinct favor for operating conditions requiring 
high creep strength ... because molybdenum is 
generally the most effective alloying element for 
increasing creep strength at a given cost. 





As molybdenum provides resistance to creep 
at elevated temperatures, and chromium provides 
resistance to oxidation and corrosion—a com- 
plete series of chromium-molybd alloy 
steels has been developed. Each of these steels is 
designed to give optimum service under certain 
operating conditions. 

Whenever creep is your problem, consult Mr. 
Tubes—your B&W Tube Representative. He 
offers you a wealth of experience and technical 
data in selecting tubing with optimum chemical 
and physical properties for operation at elevated 
temperatures and pressures . . . from B&W’s full 
range of carbon, alloy, and stainless analyses. 
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THE BABCOCK & WILCOX TUBE COMPANY 





Executive Offices: Beaver Falls, Po. 
General Offices & Plants 
Beever Falls, Pa. — Seamless Tubing; Welded Steiniess Stee! Tubing 
Altience, Ohio— Welded Carbon Stee! Tubing 


Soles Offices: Beaver Falls, Pa. * Boston 16, Mass. * Chicago 3, Ill. * Cleveland 14, Ohie * 
Detroit 26, Mich. * Houston 2, Texos * Los Angeles 17, Calif. * New York 16, N.Y. * 
Po. * St. Lowis 1, Mo. * Son Francisco 3, Colif. * Syracuse 2, N. ¥. * Toronto, Ontario * 
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Time Proved . . . Job Tested . . . Money Saving 


Available from Local Stocks 


That’s right! Whether you use a 
popular Airco gas welding rod, flux, 
or brazing alloy for production or 
maintenance operations . . . you're 
certain of top-notch work—ask any 
one of the thousands of welders who 
swear by these Airco oxyacetylene 


welding supplies. 


This well-recognized reputation for 
top performance didn’t just happen 

more than thirty years’ experience 
and development have gone into the 
manufacture of these outstanding 
gas welding supplies . . . know-how 


that produces high quality, reason- 


ably-priced items that guarantee a 
job done faster, done better, done 


easier and done at less net cost. 


For further information about Airco’s 
oxyacetylene welding supplies which 
includes a complete line of rods, fluxes 
and brazing alloys, write your nearest 
Airco Office or Authorized Dealer for 
a free copy of Catalog 12. 





AIRCO No.1 ALLOY STEEL 
A Smooth-Flowing, High Ductile Rod 
Insuring Good Control of Molten Pool 


This rod (A WS Clas- 
sification GA60) is 
ideal for welding 
low carbon and low 
alloy steels, includ- 
ing pipe of grades A 
and B analysis. Out- 
standing among its many important fea- 
tures is the high ductility in the “as 
welded” condition. Because of its me- 
chanical properties, this rod is desirable 
when undertaking qualification tests like 
those included in The American Stand- 
ards Association Code for Pressure 
Piping. It is smooth flowing, insuring 
good control of the molten pool, and, in 
addition, will withstand considerable 
heating without burning. 


PHOS COPPER 
A High Standard Copper 
And Phosphorous Brazing Alloy 


It is self-fluxing when used on copper- 
to-copper joints but requires a good low 
melting point flux when brazing brass, 
bronze or other alloys. It is completely 
fluid at approximately 1382°F. at which 
temperature best results are secured and 
is used in the manufacture of electrical, 
refrigeration and air conditioning equip- 
ment. Available in rod and strip form. 


AIRCO MARVEL BRAZING FLUX 
A High Quality Fiux That Remains 
Molten And Viscous Over A Wide 


It is a uniformly 

high-quality flux for 

use in braze welding 

cast iron, malleable 

iron, copper and 
steel and for welding brass, bronze and 
copper. Marvel Flux remains molten and 
viscous over a wide temperature range. 
Its use protects the weld metal from 
oxidation and effectively reduces or re- 
moves oxides and other foreign matter. 
Marvel Flux is a general purpose flux for 
the welding shop. 


Air REDUCTION MAGNOLIA COMPANY 


J & 


RCO 


ASS 


A Division of Air Reduction Company, Incorporated 
Corpus Christi * Dallas * 


Fort Worth * Hobbs * Houston * Oklahoma City 
San Antonio * Shreveport * Tulsa * Wichita Falls 
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THE SKYROCKETING DEMAND FOR 
SYNTHETIC RUBBER RAW MATERIALS 
AND AVIATION GASOLINE HAS PLACED 
A PREMIUM ON THE UNSATURATED C, 
FRACTION OF REFINERY PRODUCTS. 
FILTROL* CATALYSTS ARE AVAILABLE FOR 
GIVING MAXIMUM YIELD OF BUTYLENE 
(C,) FROM THE CATALYTIC CRACKING 
OPERATIONS. WRITE FOR PARTICULARS. 


OTHER 
REASONS FOR USING 
FATROL CATALYSTS 


1. HIGHER OCTANE BARRELS 

2. VARIED PLANT FACILITIES 

3. LOW COST 

4. SULPHUR RESISTANT CATALYSTS 
5. FASTER REGENERATION RATE 
6. LOW ATTRITION 

7. TECHNICAL SERVICE 

& UNIFORMITY 

9 


LOWERED EXCESS BUTANE FILTROL CORPORATION 


OFFICES: 727 WEST SEVENTH ST.,LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.» SALT LAKE C/TY, UTAH; JACKSON, MISS. 





CATALYSTS ano ADSORBENTS 
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IT ALWAYS PAYS TO SPECIFY 


LADISH 
Controlled Quality 


PIPE FITTINGS 


- © 


TO MARK PROGRESS 


..ewhere flow 
efficiency 
is a vital factor 





You can depend on Ladish Controlled 


Quality Fittings to maintain maximum 





flow characteristics of any piping system... 


? ty a 
tHe compuete (ondrollid Yually FITTINGS LINE 
PRODUCED UNDER ONE ROOF_.ONE RESPONSIBILITY 


and do it consistently year after year. For 


advanced Ladish engineering assures the 


true circularity, full effective radii and 
smooth inner surfaces necessary to keep L A 1D) | S } | ( 6) a 
turbulence and friction loss at a minimum 


s CUDAHY, WISCONSIN 
.+. features which are doubly safeguarded havens : 


Distrct Offices: Mew York © Buffalo © Pittsburgh © Philadelphia © Cleveland ¢ Chicago © St. Paul 
S lows © Atlonta * Houston © Tue © Los Angeles © Hevene © Toronto © Mexico City 


by the high, inflexible standards of Ladish 
Controlled Quality. 


CC Ole E.2°s7-89OOP ¢ 4 








Amocel 


joins Unibestos in 
the UNARCO line 
of asbestos pipe 
insulations 


--- Up fo 650°F. 


Answering the demand 
for a jacketed pipe insula- 

tion for use in the lower 

heat ranges, UNARCO 

now offers A moc el for 

temperatures up to 650°F. 

Like Unibestos, Amocel 

is made of Amosite asbes- 

tos fibers bonded with an 

inorganic binder. For pipe 

sizes from ')" through 12’, 

in Standard thickness 

only. Light in weight. , ocket ond bends 
Highly efficient. Durable. 


UNIBESTOS , 
eee up to 750°F. Cylinders or half-rounds 


UNIBESTOS 


..-Up fo 1200°F. 
2 GREAT PIPE INSU- 
LATIONS Unibestos 
No. 750 and No. 1200 
long have been America’s 
outstanding insulations in 
their respective tempera- 
ture ranges. Regular pro- 
duction for pipe sizes from 
* through 24” in popular 
thicknesses through 4’. 
Other thicknesses and 
sizes available on order 





We want you to have our Catalog — It gives you complete information 
on Amocel and Unibestos Pipe Insulations; Unibestos Insulating Block; 
Cements and Finishes; Flexible Insulations; Metal Mesh Blankets; Tai- 
lored-to-Fit Insulations; Asbestos Packings and Gaskets; Asbestos Textile 
Products . . . Just drop us a line today requesting that we send you 
UNARCO Catalog No. 76-109. 


_l 
UNION ASBESTOS & RUBBER COMPANY 


DEPT. 1823« 332SOUTH MICHIGAN AVENUE «+ CHICAGO 4, ILLINOIS 
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Shell’s fuel oil additive saves 


money four ways for refiners: 





1. Ionad 17 eliminates filter screen clogging . . . the largest 
single cause of service troubles in domestic oi] burner equipment. 
Burner parts are also kept free of tars and resins. 
2. Ionad 17 makes fuel oil stocks more compatible. 
3. Ionad 17 minimizes treatment of fuel oil stocks. In many 
cases the cost of adding Ionad 17 is more than paid for by savings 
in reduced fuel oil treatment alone. 
4. Ionad 17 prevents the accumulation of sludge on tank bot- 
toms. As a result, tanks require less frequent cleaning. 

Ionad 17 is a stable concentrate that is readily soluble in fuel 
oil stocks. It prevents the agglomeration of the tars and resins 
that form in most fuel oils from the polymerization of olefins. 


Its advantages are now available to refiners of fuel oils—get 
complete information from the nearest Shell Chemical office. 


SHELL CHEMICAL CORPORATION 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 
festern Division: 500 Fifth Avenue, New York 16 
Western Division: 100 Bush Street, Sen Francisco 6 
les Angeles + Heuston + Si. lewis + Chicago + Cleveland + Gesten + Detre - Newark 
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This new 2500 barrel per day Refinery — the first to produce cracked 
gasoline in Brazil — has recently been placed on stream at Bahia for 
Refinaria Nacional de Petroleo, S. A., by The M. W. Kellogg Company, 
refinery and chemical engineer-cortractors of New York City. 


D Sales Engineer for Precision Control of your Process 


HAMMEL-DAHL COMPANY 


243 RICHMOND STREET, PROVIDENCE 3, R. 1 U.S.A 


Petroleum Refiner 





FOR THE FIRST TIME 


Accurate 
Mechanical 
Recording and 
Controlling 

of Absolute 
Pressure 


IN RANGES AS LOW 
AS O TO 6 MM! 


Again, Bristol scores a first! 

Our new Low-Range Absolute 
Pressure Recording Gauge gives a 
direct reading of pressure above 
zero absolute, inherently corrected 
for barometric variations, with far 
greater accuracy than ever before 
possible— measuring ranges as low 
as 0 to 6 mm mercury absolute. 





Bristol Series 500 Gauge offered for 
Recording and Automatically 
Controlling Absolute Pressure 





SINGLE BELLOWS—NO COMPENSATION NEEDED 


Instead of two pressure elements—one for measured pres- 
sure, one to compensate for barometric pressure—Bristol 
uses a single calibrated bellows element, evacuated to 
practically a perfect vacuum, enclosed in a cast bronze 
pressure-tight housing. The bellows motion is transmitted 
outside the housing through an entirely new device—a 
pressure-sealed lever arm that is frictionless, entirely free 
from lost motion and turning moments due to changes in 
differential pressure across it. 

Thus—with one measuring element, Bristol’s Absolute 
Pressure Gauge operates in ranges hitherto considered im- 
practical with metallic elements. 














WHAT'S YOUR APPLICATION? 
This entirely new, highly-accurate, direct-reading mechan- | 





ical pressure instrument gives valuable information for 


controlling pressure wherever the operation of equipment 
depends upon a high and constant vaccum. 
Bristol Low-Range Absolute Pressure Gauge is offered 


for recording, pneumatic or electric controlling, and pneu- Engineers Process Control 
matic or electric remote transmission. For Bulletin G620, for Better Products ond Profits 
write THE BRISTOL COMPANY, 111 Bristol Road, Waterbury 
91, Conn. (The Bristol Co. of Canada, Ltd., Toronto, 
Ont.; Bristol’s Instruments Co., Ltd., Lynch Lane, Wey- AUTOMATIC CONTROLLING, RECORDING 
mouth, Dorset, England.) AND TELEMETERING INSTRUMENTS 
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UNIFORMITY 


FILTER 


Gives You G iformity 
is ey 


The greater uniformity of Mt. Vernon Extra means 
more efficient filtering — greater clarification of fil- 
trates, more complete recovery of solids. 


AT YOUR SERVICE 


Mt. Vernon-Woodberry’s staff of textile engineers is avail- 
able on request to help you with your problems in develop- 
ment or application of industrial fabrics. 


TURNER HALSEY 


Branch Offices : Chicago - Atianta « Baltimore 
Boston + Los Angeles « Akron 
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@ Heat exchangers by EFCO specialists are 


carefully designed to meet your specific requirements. 


EFCO heat exchangers give you long, trouble-free operation 
plus the extra advantages of lasting tightness, 


optimum heat exchange, and minimum maintenance costs. 


ENGINEERS & Fapricators, Inc. 
P.O. Box 7395 Housten 8, Texas 
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Why Most Leading Companies 
Are Using K & M Control Valves 


Ic is logical that leading companies 
should handle the important subject of 
control valves as they do other matters: 
They make use of the best available skills 

1 thinking. More and more, they util ym ay 
and thinking. More and more, they util- seest Ghaiben 
ize the equipment, knowledge and facili- 
ties of the K & M engineering and service 
team. 


Molded Neoprene 
Diaphragm — Reinforced 


All Diaphragm Motor 
Steel Ports 
Porkerized or Pioted 


Pressed Steel 
Diophrogm Casing — 
Five years ago, K & M Advanced-Type Lorge Area — 

Fo ; High Lift 
Control Valves were new to industry. 
Today, with outstanding performance 
records behind them, K & M valves have 
become first in the regard of many in- feat edible 
strument engineers. Increasingly, K & M Packing Glond 
representatives are called upon to give 
ounsel and assistance in the planni 
7 ! : , poe Tripod-Type 
of new control installations and the im- 9 Ges Qerew 
provement of old ones. During the past Mounting 
year K & M men have been consulted on 
most of the projects in which control Polished or 


valves have been a major consideration. Supertinished Stointess — 
Steel Stem 
— = heed B@-\- 


f. 
Vv 


eb bddddddst 


Universel Mounting 

(Both Sides of Motor! 

tor Valve Positioner 
ond/or Controller 


Cost Steel Yoke 


al 


-y 
Molded Ring Pocking 


There is a qualified K & M represen- 
tative near you, eager to discuss your Oversize Guides » 
problems and able to help you with them. Top and Bottom 3 i 


ee ee Oversize Flow Areos 
l IN 
. ig 


Type 1200 Type 1000 Type 1400 | «Top ond Bottom 
mM” 


Ud 


KIELEY & MUELLER, IN C.. 


- / al 
2017—43rd STREET NORTH BERGEN, N. J 
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THE GREER CONTINUOUS WAX MOULDING MACHINE 
Introducing Continuous Processing of Liquid Wax into Slabs 


NOW in actual operation, and 
available to the Oil Industry, is 
this revolutionary machine which 
receives liquid wax from storage 
tanks — Deposits in Moulds 
Cools to a Solid Slab —- and De- 
moulds ready for shipment — all 
Continuously and Automatically, 
without a hand touching it! 


Pictured above is the discharge 
end of the machine which occu- 
pies a space of only 19 x 78 feet 
and produces 12,500 lbs. of fin- 
ished slabs per hour— with a 
variation in weight of less than 
lg of 1%! 

Developed and manufactured 
by the J. W. Greer Company, who 


for over 33 years have been solv- 
ing problems of continuous auto- 
matic processing in the Biscuit, 
Cracker, Confectionery, and Proc- 
ess Industries. 

For further information on this 
really NEW development, send 
for the bulletin containing specific 
data on capacities and technical 
specifications. 


J. W. GREER COMPANY - CAMBRIDGE 39, MASS. 





At Sun Oil Company’s 
giant Toledo refinery... 








this tiny Lectrodryer* 
prevents freeze-ups of controls 


for Susquehanna 


q Pipe Line Company's pumping station is located 
alongside Sun Oil's new Hovdrifiow unit, capable of pro- 
ducing 600,000 gallons of New Blue Sunoco gasoline daily. 








**We had freeze-ups of air lines running to outdoor 
valves, low-pressure trips and recorders 
before we installed a Lectrodryer,” said the man 
in charge of this pumping station. ‘‘Supplying DRY air 
to the lines stopped the trouble.” 

Similar reports come from many phases of the 
petroleum industry. Air in small volumes, as here, 
for controlling entire refinery operations; 
casing head and pipeline gases in huge quantities 
to prevent valve freeze-ups and corrosion; 
materials employed in processes to keep involved 
reactions on the beam-~all are DR Ying jobs 
handled by Lectrodryer, dependably 
and economically. 

Standard Lectrodryers meet most DR Ying 
ta Engiead: Butee, Limited, Tytera Reed, Erdington, Birwingtem. requirements; no need for you to design and build 
Sree ese ag torr Sydney. special driers. And Lectrodryer engineers will save you 

‘ - ’ more valuable time by helping you apply this 
te Giga: &. A Gelge State ot Rectan, 328 Gus Go Monta, Sressenn-Linge. equipment. Write Pittsburgh Letisedver Corporation, 
307 32nd Street, Pittsburgh 30, Pennsylvania. 





This BAC-O Lectrodryer delivers DRY air 
to the tank serving instrument air lines. 


LECTRODRYERS DRY 


wm nouns — LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 
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Application of SK-7 completed. Stee! mesh 
attoched to studs preporatory to shooting 
KAST-SET KS-4. 


KAST-SET KS-4 being applied by means of a cement gun. Note steel mesh 
which anchors KAST-SET KS-4 and provides abrasion-resistant weoring 


surface for Catalytic Regenerator lining. 


A. P. GREEN 


SK=-7 and 4X 5-4 


Interior of Catalytic Regenerotor showing the 
completed lining with the KAST-SET KS-4 applied 
over the CASTABLE No. 20 SK-7. 


Designed and Engineered for “Gun”’ Application 
in the Petroleum Field 


To NEW Refractory Castables 
W 


CASTABLE No. 20 SK-7 — a lightweight insulating cast- 
able recommended for a service temperature of 1800° F., 
and KAST-SET KS-4— a castable refractory with a top 
service temperature of 2750° F. were designed specifically, 
for cement gun application in the Petro-Chemical industry. 
This modern method of applying refractory castables greatly 
reduces labor costs. The A. P. Green Company, a leader in 
the development and manufacture of high quality castable 
refractories for normal pouring application, had the expe- 
tience and engineering know-how necessary in producing 
these modern pneumatically applied castables. 


Continued research, experimentation and improvement have 
resulted in the development of these gun-applicable refrac- 
tory castables which afford the same trouble-free service 
obtained from A. P. Green mix and pour castables. They 
have gained wide acceptance in the petroleum industry and 
ore specified by several large companies in that field. 


The outstanding advantages available through the use of 
SK-7 and KS-4 are: 


1. installation time and labor costs are reduced considerably, 
because these materials can be applied quickly. 


2. Construction costs are held to a minimum as no forms are 
necessary. 


These castables are adaptable to a variety of installations, 


particularly in places where normal pouring castables cannot 
be used. 





The objectionable feature of many gun-applied materials 
(high rebound loss) hos been corrected by the special com- 
pounding of these products. 

Shooting a lining with SK-7 or KS-4 results in o finished installa- 
tion having the balanced characteristics of a poured castable. 


These materials were designed for use wherever castable 
refractories are required and in places where the use of 
normal pouring castables is impractical. 


For detailed information concerning these castable refractories, write the Engineering Deport- 
ment of the A. P. Green Fire Brick Company — or call your local A. P. Green Distributor. 


4 P Green 
REFRACTOR 
PRODUCTS 
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GAS COMPRESSOR STATIONS — CYCLING PLANTS -— GAS a 
DEHYDRATION PLANTS — NATURAL GASOLINE PLANTS — 
FRACTIONATION UNITS — CRUDE TOPPING UNITS — PRESSURE 
MAINTENANCE PLANTS a HYDROGEN SULPHIDE REMOVAL . 
PLANTS — ATMOSPHERIC AND VACUUM DISTILLATION UNITS | 











| Frontier - Chemical Company 


WYOMING 


NEBRASKA 


DENVER 


UTAH - 
jel fe] 7 Vere) KANSAS 


ARIZONA NEW MEXICO OKLAHO 


at your 

service throughout the 
midcontinent, rocky mt. 
and southwestern regions 


NEW MEXICO | S 


Ne wember, 195 1 


When you contract with Frontier for your 
heavy chemicals, you gain a source of supply 
that has never let a regular customer down. 
Completion of a new plant at Wichita, Kan- 
sas, of quarter-million pound per day capacity 
now reinforces Frontier's ability to serve you 
dependably, even under emergency or short- 


age conditions. Four plants put Frontier prod- 
ucts in easy reach wherever you are located. 
For chemicals that meet your specifications 
. . « caustic soda (liquid, flake or solid), muri- 
atic acid, chlorine, industrial and oil field salt 
. « « contract with Frontier — your neighbor in 
the heart of the oil country. 


FRONTIER CHEMICAL COMPANY 


e@ DELIVERIES WHEN AND WHERE YOU NEED 


GENERAL OFFICES: 
321 WEST DOUGLAS 


Wichita, Kansas © Denver City, Texas 
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We THEM VIA MOTOR TRANSPORT OR TANK CAR 
F ie. 


PHONE 7-5215 


t : WICHITA, KANSAS 


© Midland, Texas © Denver, Colorado 














NOBODY GUESSES WHEN YOU USE... 


WALSEAL’ 


FOR MAKING 
SILBRAZ* JOINTS 





Cutaway view of a Walseal Tee showing: 1—factory- 
inserted ring of silver brazing alloy; 2—fillet of silver 
brazing alloy that appears upon completion of Silbraz 
joint; 3—cutaway view of the completed Silbraz joint 
showing that silver brazing alloy has flowed in both 


When you see this fillet of alloy, and the 
fitting is Walseal you know that you have 


penetration because the alloy comes from 


the inside 


When you make Silbraz* joints in your brass, copper, or copper-nickel 
pipe lines with Walseal Valves, Fittings, or Flanges you know you 
have the right amount of the correct type of silver brazing alloy. The 
ring of Sil-Fos brazing alloy is factory-inserted in the ports of Walseal 
products at the time of manufacture. 

No lost time or motion in handling the alloy . . . no difficulty in get- 
ting full penetration of the alloy regardless of the position of the valve 
or fitting . . . no guessing whether the joint is made right . . . the fillet 
of alloy that shows up when the Silbraz joint is completed, comes from 
the inside!! And, whether you've made the Silbraz joint yourself, or 
inspecting the work of another, you know that if the silver alloy fillet 
is visible, and the valve or fitting is Walseal, you have full penetration. 
That's why nobody guesses when you use Walseal! 

Walseal products are backed by the reputation of the Walworth 
Company, manufacturers of valves and pipe fittings since 1842. 

For full information regarding Silbraz joints made with Walseal 
products, write for Circular 84. 

* Wronted—Reg. U.S. Pat. Of 











Make it “a one-piece pipe line” with WALSEAL 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS 


76 


directions from the factory inserted ring. 





THROUGHOUT THE WORLD 
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extensive line of 


oxygenated Solvents and 
(; he BCOS enmicauintnaae 


solvents and chemicals. Every day more 


industries are using ENJAY materials to 
produce improved products. 





ENJAY markets this wide range of industrial chemicals: ENJAY products are 


Petrohol 91 (isopropyl Alcohol) Methyl Ethyl Ketone Aromatic Tars marketed in bulk 
Petrohol 95 (Isopropy! Alcohol) Ethyl Ether Paratone or in quantities to fit 
Petrohol 99 (Isopropyl Alcohol) tsopropy! Ether Parapoid 3 

Secondary Butyl Alcohol Diisobutylene Paratac your requirements. 
tsoocty! Alcohol Polypropylenes Paranox 

isopropyl! Acetate Butadiene Parafiow 

Secondary Butyl Acetate lsoprene Vistanex ENJAY COMPANY, Inc, 
Acetone Dicyclopentadiene Naphthenic Acids | 15 W. Sist St., New Dork 19, 4. ¥. 
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The Bird Machine Company of South Walpole, 
Mass. now equips all Dirtec units (right) with 
Rockwood Ball Valves to assure papermakers 
better and longer trouble-free valve service. 
These efficient Dirtec units have won their place 
in the dirt removal phase of operation in paper 
mills of all kinds and sizes on the basis of 
practical demonstrated performance. Rockwood 
is helping to keep this enviable performance 
record by producing a ball valve that will 
operate over and over again without requiring 
pintenance. 


e design engineers of the Bird Machine Company picked Rockwood Ball Valves ee] a a er Py 
the Dirtec units because the valves have features that really help solve today’s design of Dirtec. Rockwood Valves isolate 
gh valve operating and maintenance headaches. Once Rockwood Valves are the body of the Dirtec from the sump in 
talled, valve troubles stop! Every Rockwood Valve is easy to install and operate which the dirt collects. At bottom of sumps, 

constantly dependable. rao, sp Who S wad Gor-denging 

bckwood Ball Valves are designed and engineered for the tough piping jobs. 

vip your plant and machines now with Rockwood Valves —the valve that 
reases production by cutting maintenance cost. 

pusands of Rockwood Ball Valves are giving efficient and economical service 

oil refineries, food, paper, textile, chemical and rubber plants, etc. Rockwood 

Valves are available in all pipe sizes from 42" to 4” and are recommended 
300 p.s.i. working pressure. 
Write today for illustrated booklet V-4. 
Distributors in all principal cities. 


7 Good Engineering Features Why Rockwood 
Ball Valves Will Do The Job Better... 


1. Full round open area — no turbulence in fluid streom. 2. Leck 
proof after continued use. 3. New floating ball — resists pitting, 
scratching and abrasion. 4. No exposed seating surface in open 
or closed position. 5. Easy to open or close under full pressure. 
6. Installed in any position. 7. Quarter turn (90°) opening and 
closing valve. 


cole 4’ Lolo} om) 141, 1.453 mae 


102 HARLOW STREET WORCESTER MASS 
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Expansion Joint of the Month 


LOW PRESSURE TYPE 


The Zallea Low Pressure Corrugated 
Expansion Joint is used to absorb vibra- 
tion and protect machinery. Made of 
stainless steel, these joints are of the 
non-equalizing type and are limited in 


service to 44” maximum axial movement 
and 50 Ibs. maximum working pressure. 
Furnished with a single corrugation 
(Figure 7), or with multiple corrugations 
(Figure 8), they are primarily used on 
condensers, turbines, stage bleeders, 
pumps, and between connected equip- 
ment where slight movement and vibra- 
tion occurs. Industry, with its increasingly 
high temperature problems, relies on the 
Zallea Low Pressure Corrugated Expan- 
sion Joint for smooth flow and maximum 
operating performance. For your expan- 
sion problem, always specify the dest 
in expansion joints... specify allea, 
you'll find it pays! 


.abrand new 4-page folder on ail 
Zallea Expansion Joints. Send for your 
copy of Bulletin 351 today! 


ZALLEA Broruers, 890 Locust Street, 
Wilmington 99, Delaware. 


OPERATION D-E-E-P FREEZE 





| Oe Rare Ask 


Q. A friend and I recently had a friendly 
argument over copper vs stainless steel expan- 
sion joints. What are your views? A. T. M., 
Conshohocken, Pa. 

A. Except where corrosive conditions 
prevent, be used 
wherever copper is used. Although slightly 


Stainless steel may 
more expensive in its initial cost, the use 
of stainless steel will result in much lower 
overail cost because of its increased life. 
Having approximately three times the 
tensile strength of copper, stainless steel 
elements can be made with a wall thick- 
ness approximately 44 that required for 
copper to withstand the same working 
pressure. As the life of a corrugated 
element varies inversely with the thick- 
ness of the element, a stainless steel 
expansion joint will last several times 


longer than a copper expansion joint 


designed for the same operating pressure. 


Your questions are welcomed. Address all 


letters to Engineering Dept. 917. 
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Temperature and Pressure 
Problem Solved by Zallea 


Recently Zallea engineers were faced 
with a problem of developing expansion 
joints for operation on a liquid oxygen 
line, operating at —320° F., under 
extreme pressure at a large classified 
government facility. Because of the un- 
usual nature of this installation, Zallea 
engineers designed both the piping layout 
and the expansion joints. Special stain- 
less steel alloys were selected for the 
expansion joints to withstand the severe 
operating conditions. 


Zallea Joints Tested 

Shown here in operation, under a heavy 
layer of frost, are two of a group of 14 
six inch Zallea Toroidal Hinged Type 
Stainless Steel Expansion Joints, with 
stainless steel construction throughout 
including the hinges and flanges. Prior 
to shipment, these Zallea Stainless Steel 
Expansion Joints were factory-tested to 
1400 pounds hydrostatic pressure for a 
period of 8 hours to insure long life and 
satisfactory job performance. 








Top quality power and process plant equip- 
ment for safe operation at high or low 
pressures and temperatures is produced here 
for leading Petroleum Refineries, Chemical 
Plants, and Power Plants the world around. 
A growing preference for Vogt welded 
pressure vessels is due to skilled personnel, 
powerful X-ray apparatus to control weld 
quality and modern stress relieving furnaces, 
combined with complete laboratory facilities 
for tests of welds. 


A. P. 1.—A. S$. M. E. and A. $. M. E. COD 
CARBON STEEL and ALLOY STEELS 


C 
Py 
HENRY VOGT MACHINE Co. 


LOUISVILLE 10,*KENTUCKY 


NEW YORK. PHILADELPHIA. C vE \ 
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' YOU CAN SAVE 


operating and upkeep costs 
WITH I-R STEAM-JET EJECTORS 


hatever the capacity—whatever the gases 

or vapors to be handled—Ingersoll-Rand 
steam-jet ejectors can generally do the job far 
more economically than any other type of equip- 
ment. Their utter simplicity of design and opera- 
tion assures long life and sustained high efficiency, 
with practically no maintenance at all. 

Suction pressure is obtained by a steam-jet 
discharging into a specially formed suction cham- 
ber and venturi-shaped diffuser. That’s all there 
is to it. There are no moving parts to wear out— 
no excessive noise—no vibration. Ejectors can be 
installed anywhere, with little or no foundation, 
and can be operated by inexperienced personnel. 

Single-stage, two-stage and multi-stage ejectors 
can be supplied in any required combination 
—with pre-coolers, intercondensers and after- 
condensers to meet the specialized needs of prac- 
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tically any application for suction pressures down 
to 50 microns (.002” Hg absolute). 

Ingersoll-Rand’s unequalled experience in 
vacuum equipment—both steam-jet ejectors and 
reciprocating pumps—is your assurance of impar- 
tial service in meeting your low-pressure require- 
ments. For further information, contact your 
nearest I-R representative, or write for a free 
copy of Bulletin 9013A. 


Ingersoll -Rand 


11 Broadway, New York 4, N. Y. 








t’s take for example Bill, an av- 
oe young Standard Oiler. Asa 
echanic with the Company, he makes 
368 a month. He has Company-paid life 
msurance worth $4,420, a pension plan 

id partly by himself, other benefits. 


oreover, Bill’s Company life insur- 
ce remains in force—still paid for en- 
ly by Standard. And the pension 
n, which Bill paid for in part while 
was working, continues to grow— but 
ow Standard of California pays it all. 


“What happens when 
Standard men go 
into the armed forces?” 


One question on many people’s minds these days is how 
military service may affect themselves or people they know...their 
jobs, their family security. People ask us, of course, about what 
happens to employees of Standard Oil Company of California. 


The answer shows what a big company can do. 
Standard Oilers come through this trying period in better 
financial shape than you might expect: 


Now suppose Bill is called into the 
armed forces. One of the tough prob- 
lems he might face is a lower income for 
his family. But because he qualifies as to 
pes mone om and length of service, he'll 
be helped by a plan Standard has for him. 


When Billi comes back from military 
service his job is waiting . . . his benefits 
intact. Standard, having big economic 
resources, can and does act to preserve 
the Auman resources of the nation... 
people like himself and his family. 


When Bill leaves for active duty, 
he’s given an extra month's salary. Then 
Standard sends his family a monthly 
check to make up the difference between 
his military pay and his Company pay — 
an amount up to half his regular salary. 


This is Standard’s “G.I. Policy” for 
ualified employees called into the 
Avened Forces. We believe it helps 
strengthen Company morale and that of 
the nation, too—another way Standard 
serves best by being a big company. 


; . 
I d Like to Know . « « Many people write to Standard asking pertinent questions 
about the Company. We answer all letters individually, but some points seem of general 


interest. We take this way of discussing them for every one. If you have a question, we urge 
you to write in care of: “I’p Lixe To Know,” 225 Bush Street, San Francisco 20, California. 


STANDARD OIL COMPANY OF CALIFORNIA 


* plans ahead to serve you better 


=) 
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New Boiler Code Rulings 
permit Higher Temperatures 
with Inco Nickel Alloys 


New interpretations of the A.S.M_E. Boiler Code 
have raised temperature limits on INCO Nickel Al- 
loys used in the construction of unfired pressure 
vessels. 


Also, in addition to annealed Monel, it is now 
permissible to use stress-relieved Monel, which 
has substantially higher mechanical properties. 


These two modifications of the code mean that 
it is now possible to build stronger and lighter heat 
exchangers for higher temperature service, that are 
insurable because they are built to code require- 
ments. 


But this modified code applies only to physical 
properties. To overcome corrosion troubles, users 
must assume the responsibility for choosing the 
correct materials. 


A glance at the table will show how some users 
have been able to get greatly increased equipment 
life by the proper choice of heat exchanger metals... 


A cleaned exchanger tube bundle being replaced in its shell. ‘“Spring- 
cleaning” like this prevents failures in service and insures efficient heat 
h Photo courtesy The M. W. Kellogg Co., New York, N. Y. 





Right now, INCO Nickel Alloys are being diverted 
more and more to defense production. This means 
you may have to wait to get Monel. But it doesn’t 
mean you have to wait to find out whether our 
Corrosion Engineering Service can help you. Sim- 
ply write — and outline your problem. 

And at the same time, ask for a free copy of the 
new “Boiler Code Interpretations Involving Nickel, 
Monel, Inconel.” It lists the new stress and temper- 
ature limits for the INCo Nickel Alloys. 


OPERATING HISTORIES OF MONEL HEAT EXCHANGER TUBING 





Products Handled 


Outside 
tubes 





Inside 
tubes 


Service Life 





Condition of Monel at 
Monel tubes lest inepection 





Steam Caustic 


17 months Good—still in service 





Steom 


No evidence of cor- 
rosion 


25 months 





Straight 
run gaso- 
line dis- 
tillate 


Renewed 24 tubes after 
22,000 hours—3 tubes 
plugged ot 38,535 
hours. Remainder OK. 


38,535 





Caustic Steam 
soda ard 
sodium 
chloride 


Good—15 tubes re- 
placed—weld failures 





Crude 


oil 























Service information on heat exchangers closely 
similar to yours is probably not in this table. How- 
ever, help is available from INCo’s Corrosion Engi- 
neering Service. From their thousands of data 
sheets showing corrosion rates in a wide variety of 
media, it is likely that an answer to your specific 
problem can be found. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


Monel® + “R”® Monel 

“K"® Monel + “KR’® Monel + “S’® Monel 
Nickel + Low Carbon Nickel + Duranickel® 
inconel® + Inconel “X"® 


NICKEL 20, atLoys 
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Same Plant... ORE Pp RODUCT | 


Lightnin Mixers help you step up production 
from your present plant. 

Lightnin Mixers speed up the important 
mixing and blending operations . . . dou- 
bling and even tripling the number of 


batches your tanks can handle. 
MIXCO technology has solved fluid agi- 
tation problems for thousands of proces- 


sors. Many Lightnin Mixers have been in 
service 20 years and more. Every Lightnin 
is guaranteed to do the job! _ 

Call in your MIXCO representative today 
—or write us for details on Lightnin Mixers. 


(MIXCO) 
164 Mt. Read Bivd., Rochester 11, N. Y. 
in Canada: William & J. G. Greey, Ltd., Toronte 
Pleose send me the literature checked: 


8-76 Side Entering Mixers (_) DH-50 Laboratory Mixers 
8-78 Top Entering M.xers (_) 8-101 Condensed Catalog 
(Propeller Type) showing complete line 
] B-102 Top Entering Mixers (_) 8-75 Portable Mixers (Elec 
(Turbine and Paddle Type) tric and Air Driven) 


Nome 





Title__ 





Compony__. — 
ROR ise 


City. ————&xo&6. SSC 





LONG-RANGE PLANS 


Alkylation of the Defense Depart- 
ment and Petroleum Ad- 


Expansion Pushed ministration for Defense 


to encourage rapid expansion of facilities for pro- 
ducing alkylate for aviation gasoline by private in- 
dustry have been given the green light. 

The object of the program is to boost alkylate 
capacity by 25 percent by 1954, from the present 
127,000 barrels per day to about 158,000 barrels 
daily. Government planners hope to get the in- 
creased capacity by inducing refiners (presently 


35 produce alkylate) to invest upwards of $80 
million of their own money for the construction 
of 26 new alkylation plants and for the rehabili- 
tation of five government-owned plants. To en- 
courage the construction of these plants, the gov- 


ernment would sign a “facilities contract” with 
interested refiners for a five-year maximum term, 
which would guarantee the builder no loss on the 
investment. 

Specifically, this would be accomplished by con- 
tracts with the Armed Forces Petroleum Purchas- 
ing Agency of the Defense Department upon PAD 
recommendation of any proposed plant. Petroleum 
Purchasing Agency already has invited all refiners 
to furnish it with any preliminary data on plans 
for revamping present alkylation plants or for the 
construction of new facilities. After PAD has ap- 
proved any proposed plant, the Petroleum Pur- 
chasing Agency would then make a contract under 
which the refiner would complete his construction 
program and agree to operate the plant for five 
years or to hold the facilities in standby condition 
for immediate use when necessary. 

Under the general plans of the proposed plants, 
the Defense Department presently plans to sign 
contracts to purchase specified amounts of either 
raw alkylate or blended aviation gasoline at prices 
that would allow the plant to earn back its normal 
depreciation plus a reasonable profit, estimated at 
about 5.2 percent. Such purchase contracts would 


November, 1951—A Gulf Publishing Company Publication 


be for one-year terms and should they not be re- 
newed and the owner decides not to continue op- 
erating the plant for his own use, the government 
would either end the original facilities contract by 
reimbursing the refiner for unrecovered invest- 
ment costs, or agree with the operator to keep the 
plant on standby for the remainder of the five-year 
original facilities contract term. 


TOTAL REQUIRE- 


Supply-Demand = ENTS for U. S. petro- 
leum this year will run 


Forecast Revised higher than had been an- 


ticipated at mid-year due to mounting export 
shipments, though estimates of domestic demand 
have been lowered slightly, according to the latest 
revised forecast of the U. S. Bureau of Mines. Over 
the long run the agency predicts the trend of ex- 
pansion of oil demand to continue into 1952 with 
an indicated first quarter demand of 8,140,000 
barrels daily, an increase of 5.2 percent over actual 
consumption in the like 1951 period. 

Combined domestic and export demand for the 
full year 1951 is now expected to reach a new peak 
daily average of 7,490,000 barrels, up 687,000 bar- 
rels, or 10.1 percent, over the 1950 average and 
38,000 barrels a day above the Bureau's June pre- 
diction. The Bureau of Mines’ newest estimate of 
domestic demand gives some confirmation to a 
trend of slipping consumption within the VU. S. 
that has been forecast by some industry econo- 
mists. Total requirements for the U. S. for the 
full year are placed at a daily average of 7,101,000 
barrels, a reduction of 77,000 barrels, or about 1 
percent, from the government agency's previous 
forecast. Domestic demand now is expected to 
average 9.3 percent above 1950, compared with an 
increase of 10.4 percent estimated earlier. 

Anticipated export demand for crude and prod- 
ucts has been boosted sharply to 389,000 barrels 
a day for the full year, up 42 percent over the 
earlier expectations and 27.9 percent higher than 
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EFFECT OF DUPONT METAL DEACTIVATOR IN COMBI- 
NATION WITH ANTIOXIDANT No. 5 IN 3 GASOLINES 
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(TEL CONTENT=3.0 ML./GAL. AS MOTOR MIX) 








& 


FUEL C FUEL E 








BL. 
| 


RESIDUE* [100 ML. GASOLINE 


2 LB. AO-—-5/1000 BBL. 


| 


| 
2 LB. AO—5/1000 BBL. 


UNINHIBITED 


] 
we 


UNINHIBITED 
2 \8. AO-5/1000 6 


UNINHIBITED 





*RESIDUE— INSOLUBLES+ SOLUBLE GUM 


FUEL E FUEL F 





i] 





RESIDUE* /100 ML. GASOLINE 
3 





WEEKS IN STORAGE AT 110°F TO FORM 
3 
2 LB. AO-—-22/1000 BBL. 


10 MG 
2 LB. AO—22/1000 BBL. 


UNINHIBITED 





UNINHIBITED 


o! 
*RESIDUE— INSOLUBLES+SOLUBLE GUM 


COMPOSITION, COPPER CONTENT, AND DEACTIVATOR RESPONSE OF TEST FUELS CITED 


FUEL COMPOSITION 
Composition, vol. % 
Fuel C Fuel & Fuel F 
30.0 46.0 75.0 
13.4 32.0 5.0 





3.0 
0.05 








INDUCTION PERIOD RESPONSE 
TO METAL DEACTIVATOR 

Induction Period, min. 
Fuel C Fuel E 
1078 404 
1159 398 
1174 “7 
1171 406 
1170 401 


DUPONT METAL DEACTIVATOR STEPS UP 
STORAGE STABILITY OF MANY GASOLINES 


There is a good chance that copper is present in your 
gasoline whether any of the components have been 
copper sweetened or not. Recent tests at the Du Pont Pe- 
troleum Laboratory, for example, show that 64 out of 91 
samples of gasoline components tested contained copper. 

Since an antioxidant alone does not always provide 
the required stability over extended storage periods 
when copper is present, the use of an economical addi- 
tive such as Du Pont Metal Deactivator im conjunction 
with the antioxidant is recommended. 

The above data illustrate the point. As the charts 
show, with only 1 Ib. of Du Pont Metal Dea:tivator per 
1000 barrels added to antioxidant inhibited gasolines 
stored at 110°F., the stability period increased from 


For samples or further information get in 
touch with your Du Pont representative. 


6-8 weeks with antioxidant alone, to 28-34 weeks with 
Metal Deactivator added, before reaching a 10 milli- 
gram residue level. 

If you are interested in insuring the storage stability 
of your gasoline at a minimum cost, we suggest, for 
more accurate results, you use storage tests rather than 
accelerated tests to determine the value of Du Pont Metal 
Deactivator combined with Du Pont Antioxidants in 
your stocks, 


ewe Pat ore 
Better Things for Retter Living 
+ «+» through Chemistry 


Petroleum Chemicals 





E. |. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division © Wilmington 98, Deleware 


Wilmington, Del. 
Chicago, Il! 
Tulsa, Okla 
Houston, Texas 

El Monte, Calif 


District 
Tulse, Okle tah 
Houston, Texos Laboratories. 


Los Angeles, Colif 


New York, N.Y 
District Chicago, II! 


Offices: 


IN CANADA: Canedian Industries Limited—Toronto, Ont.—Montrec!, Que. 
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the 1950 daily average of 304,000 barrels. The 
overall increase is almost entirely made up of 
greater need for refined products in world mar- 
kets due to the shutdown of the Abadan refinery 
of Anglo-Iranian Oil Company. According to the 
Bureau's calculations, the peak export demand was 
reached in the third quarter at a daily average of 
465,000 barrels of crude and products; and total ex- 
ports in the current quarter will recede to an 
average of 391,000 barrels a day. 

Daily average crude runs to stills have been 
revised upward by the bureau to 6,510,000 barrels 
for the year, 771,000 barrels or 13.1 percent, over 
the 1950 average and 89,000 barrels daily over the 
mid-year forecast for 1951. Refinery runs in the 
current quarter are estimated at an average of 
6,609,000 barrels per day, compared with actual 
runs of 6,492,000 barrels a day in the first quarter, 
6,398,000 barrels daily in the second and 6,538,000 
barrels a day in the third quarter, 


THE DEVELOPMENT of in- 


dustry in America since the turn 


Opportunity 
of the century makes reading 
and the Men , . 5 
that challenges the imagination 


of all persons who think. Typical of this almost 
overnight growth is The Dow Chemical Company 
whose saga adds a brilliant chapter to the over-all 
account of a development that has made the 
American way of life and the American standard 
of living what it is today. 

Recently before a group in Houston Leland I 
Doan, a Dow official, told this story again and the 
Houston business men who heard him came away 
from the gathering with a mixed feeling of won 
derment, and thanksgiving. It’s great, they told 
each other, to live in a country that can furnish 
the background for such pulsating industrial 
growth and creative progress 

The story is too long to detail here, but what 
Dow did during the dark days of the depression is 
characteristic of the spirit that has motivated the 
company and has brought it to the commercial 
heights it enjoys today. 

By 1930 The Dow Chemical Company had a 
wide range of products and sales approaching $20 
million. Herbert Dow died that year and this sad 
event was followed shortly afterward by the crip- 
pling blows of the economic crash of that period. 
His son, Willard Dow, stepped into the presidency. 

Diversification helped to sustain the company 
through this period but further diversification was 
agreed upon and aggressively carried out as was 
“an almost arbitrary policy of progress rather than 
retrenchment” which helped to bring the company 

and the country—out of the depression. By 1939 
Dow had assets of nearly $40 million and sales of 
nearly $27 milion. 

It was during this same decade that the corpora- 


tion’s outlying divisions, subsidiaries and associated 
companies were formed. And intensified research, 
which was another phase of Dow’s depression pro- 
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gram, resulted in many new lines which have since 
become ‘important. The best example of this is 
plastics—developed in the 30's, retarded by World 
War II, but accelerated since until this past year 
they accounted for more than a fourth of the 
company’s sales. 

Also at the end of the depression the company 
embarked on its Texas project of producing a 
greater quantity of magnesium from sea water. 
The part that this development had in winning 
World War II is a separate and thrilling story. 
Dow’s styrene process was another result of the 
company’s depression-period plastics research. 

This is but a bite of a full seven-course meal 
that anyone can enjoy by reading the full Dow 
account. It makes one thankful that he lives in a 
land where there is opportunity for such develop- 
ment and, what is more important, the kind of men 
who dream and, what is more important, men with 
the energy, the foresight and the perseverance to 
turn those dreams into realities, 


THE LOSS OF IRAN- 
Effect of IAN oil is not a disaster 
Abedan Shutdewn for the nations of the free 

world chiefly because of 
the vitality of the American oil industry working 
under the competitive enterprise system. This is 
the view of A. L. Nickerson, a director of Socony- 
Vacuum Oil Company, Inc. 

“Already the crude oil lost in Iran has been 
made up by increased production in the United 
States itself, in the Middle East and in South 
\merica,” Mr. Nickerson said. “The loss of the 
refinery at Abadan presented a greater problem, 
but that is being met by increased operating rates 
at present refineries and by building up refining 
capacity both in the U. S. and in Europe.” 

Mr. Nickerson warned, though, that the prob 
lem is “not completely licked.” In contributing 
substantially to making up for the loss of Iranian 
oil, he explained, the United States has reduced 
the margin between its own crude oil producing 
capacity and actual production and is operating 
its refineries close to maximum rates. 

“It appears to us, however, that demands will be 
met this coraing winter, although the supply and 
demand relationship may become rather tight if 
Abadan stays down and if our own domestic de- 
mand continues to increase,” he asserted. 

Despite the phenomenal accomplishments of pe- 
troleum research, much still remains to be done, 
Mr. Nickerson declared. “There are some &2 bil- 
lion barrels of crude oil underground in_ fields 
already discovered, that can be recovered only by 
better methods than we know now,” he said. “If 
we can recover eight out of ten of those barrels, 
we'll have an amount greater than all the oil pro- 
duced in this country in the past 90 years. I be- 
lieve that our researchers and engineers eventu- 
ally will find a way to do it.” 











Double Trouble 


tor coke deposits 


-e- with the Lagonda 1100 Series Tube Cleaners 


Meet the scrappy combination that has made 
the ‘1100’ a byword in the industry for fast, 
thorough cleaning of refinery still tubes . . . The com- 
bination that cuts ‘down time’, gets you back on 
stream faster, and reduces maintenance costs on still 


tubes. 


LAGONDA 1100 SERIES MOTOR High-speed, 
heavy-duty; all wearing parts of alloy steel, precision 
ground to give maximum efficiency over a long life. 
BALL thrust bearings at both front and rear of motor 
plus exclusive Lagonda pressure lubrication insure 
smashing power to cutter head for faster, more 
thorough cleaning — saving costly minutes and hours 
in ‘down time’. 


LAGONDA CUTTER WEAD Tough on coke de- 
posits, tender on tubes. Patented trackless design of 
cutter teeth results in each tooth contacting at a 
slightly advanced point at each revolution, removing 
all encrustation without cutting tooth design in tube 
wall. Keen, long-lasting edges of cutter teeth and 
ability of entire unit to take repeated hard blows 
without failure are attained through the use of se- 
lected alloy steels and expert heat treatment. Sim- 
plicity of construction gives utmost ruggedness yet 
permits easy disassembly for repair. 





BULLETIN Y-29 contains complete details and 
specifications on the full line of Lagonda 
Tube Cleaners. Write for your copy today. 


gx ELLIOTT 


wear tH oer ° SPRINGFIELD, OHIO” ae 
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View of Modern Installation, South Coles Levee Unit Cycling Plant, Kern County, California 


The Natural Gasoline Industry 


And Petroleum Progress 


T. S. PETERSON 
President, Standard Oil Company of California, 
San Francisco 


4 E oil industry as a whole, in all its 
ramifications—economic, technologi- 
cal, physical size, distribution problems 
and all the rest—is one of the most 
complicated to be found in the modern 
industrial system. And the natural gas- 
oline business, a world of its own in 
world of oil, has elements of all this 
complexity because it is so important in 
so many of the industry's operations. 

Your business consists of big, medium 
and small operators, just as you find 
elsewhere in the oil industry. Your 
problems frequently are unique, but at 
the same time they must be related to 
the problems of the cil industry as a 
whole. Working together, we know we 
can solve them to our mutual benefit 
and to the benefit of our country. 

No little part of the petroleum story 
should revolve around the activities of 
the California Natural Gasoline Associa- 
tion, because the importance of its oper- 
ations grows daily. New demands for 
better fuels and the continued expansion 
of the general use of petroleum products 
are directly reflected in this business. 
Yet, few outside the oil industry know 
the great contributions liquid petroleum 
gases have made to better driving, better 
living and to our national defense. Few 
know that natural gasoline is a $500,- 


000,000 yearly industry in the American 
economy. 

LPG products are a relatively new 
part of the oil industry. Twenty years 
ago there were virtually no commercial 
uses for the liquefied petroleum gases— 
the butanes and propane—which now 
are so vital. When they were cracked 
out in the refinery, they were fed into 
the refinery boilers. They were not ex- 
tracted in the field, but, instead, per- 
mitted to go over the top into natural gas. 

From what is known today, that was 
a deplorable wastage of these valuable 
products. But, because of oil field over- 
production and lack of knowledge, waste 
was added on waste. There was flared or 
otherwise dissipated colossal quantities 
of natural gas, containing the LP com- 
ponents. 

The men of responsibility in the oil 
industry in those days in California 
knew the immediate and future conse- 
quences of this prodigal destruction of 
irreplaceable natural resources. They 
backed far-sighted legislators in obtain- 
ing passage of California’s Natural Gas 
Conservation Act of 1929, which de- 
clared that “the unreasonable waste of 
gas” was unlawful. 

“When the law was passed, it was 
estimated that the wastage of gas in 
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California was 400,000,000 cubic feet a 
day and, subsequently, this wastage in- 
creased to more than double that 
amount,” the Saturday Evening Post 
said. “There was waste more prodigal 
than the world had ever known before. 
In terms of fuel oil, this wastage was 
equivalent to 132,000 barrels a day.” 


Terrific Waste 


On the basis of that 132,000 barrels a 
day burned and blown into the air, 
nearly every fourth year we were throw- 
ing away the equivalent of a full year’s 
requirements of liquid fuels for the en- 
tire Western area of the U. S. Esti- 
mates are that 38 percent of natural gas 
production in California was wasted be- 
tween 1920 and 1930. 

Or, it has been estimated that in the 
years through 1928, 1% trillion cubic 
feet of gas was flared in California. In 
1950, about 670 billion cubic feet was 
used in California as fuel. Roughly, 
then, the state had flared about 2% 
years of its present natural gas require- 
ments. 

The large, responsible portion of th 
oil industry which wanted to conserve 
petroleum and gas resources had pric 
less cooperation from the utilities, whic 
spread their markets for the use 
natural gas. The oil industry meantim 
searched for uses for what might 
called the “plus” products that could 
be extracted from it. 

So it was that my company, soo 
joined by others, began to look about fo 
ways to use butane and propane, and 
the bottled gas business came into being. 

Word of the miracle of this new prod- 
uct quickly spread and cordwood and 
the kitchen wood stove began to be 
things of the past in rural homes and 
in places remote from the big city gas 
systems. With the exception of elec- 
tricity, there is nothing that has equalled 
the use of these light products in les- 
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(FOXBORO 


For over 40 years, specialists in the inbudurement end cnthel—= 


of temperature, pressure, flow, liquid 
THE FOXBORO COMPANY, 


Among the important contributions made by Foxboro to 
industrial instrumentation are many systems which adapt 
exacting laboratory quality control measurements to continuous 
plant production use. Unequalled application experience, 
plus a complete diversity of premium quality instruments, 
enables Foxboro to offer you a wide variety of automatic 
systems for the measurement and contro! of prociuct quality. 


INDICATORS * RECORDERS + CONTROLLERS 


Systems based on measurements of conductivity, pH, dielectric 
constent, oxidati duction potential, boiling point rise, differ- 
ential vepor pressure, specific gravity .. . 


TRANSMISSION SYSTEMS © CONTROLLED VALVES 
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haere 





sening farm household burdens. 

As time went on, we found we could 
use butane to advantage else- 
where than as a simple fuel and so the 
more volatile propane, using a little 
cylinders and other equipment 
has come It was found 
that a mixture of butane and propane— 
3u-G 


better 


heavier 
into its own 
made a marvelous fuel for certain 


types of internal combustion engines. 

By the end of the 30's, we knew we 
had something big in the field of light 
products: supplies for local gas distribu- 
tion plants, chemicals, synthetic rubber, 
a host of commercial and industrial ap- 
better gasolines. And, with 
the history of the oil and gas industry 
to provide that 


each new use would bring about a dozen 


plications, 


experience, we knew 
others 

The Western demand charts, steadily 
dip, 
tell the story of the development of the 


moving upward, with scarcely a 


use of LP-Gas for better living. In Dis- 


trict 5, each new year has been a vir- 
tually new chapter in this progress. In 
1932 the 


rels 


demand was a mere 500 bar- 
But, 1940 5000 
barrels, 1945 up to 12,000 and this year 


daily was up to 
will show about 25,000, including some 
2500 barrels daily of normal butane for 
the butadiene 
Varied Demands 

interesting are the 


process 


Equally facts as 
to where the various demands lie 

Domestic and commercial usage, in- 
cluding household tasks and small busi- 
restaurants and re- 
jumped from 1000 barrels 
daily in 1939 to 12,500 last year 

New dry 


extensions of utility gas lines have kept 


nesses (bakeries, 


sorts) has 
gas field discoveries and the 


the “gas manufacturing” use fairiy con- 


stant. There has been a big switch in 


these special pressurized tank car de- 


liveries from scarce butane to more 
abundant propane 

Industrial uses, such as railroad din- 
ing car cooking, cutting-torch gas, dry- 
ing fruit, in ceramics work and so on, 
has gone up from 250 barrels daily in 
1939 to about 800 last year 

Use in internal combustion engines 
has almost doubled in the period from 
1939 to 1950, 2800 barrels 


made mileage on the road each day 


when about 

Figures for the chemical employment 
of LP-Gases available, 
some them in 
their own chemical manufacturing proc- 


are not readily 
because companies use 


esses, but, it is substantial, perhaps 
several thousand barrels daily. Butadiene 
plants for synthetic rubber in Southern 
California require about 2500 barrels 
daily of the butanes. 

The supply of butane is now largely 
devoted to the mannfacture of gasoline, 
chemicals, butadiene and other products 
Propane, more and more is becoming 
the LPG of general heating and fueling 


purposes 


November, 1951 


Another View of One of California's Most Modern Gasoline Plants, the South Coles Levee Unit 
Cycling Installation. 


These increases in demands, of course, 
have been accompanied by increases in 
production, which have called for sub- 
stantial outlays in money, ingenuity and 
creativeness. The biggest production in- 
has been due to the 
of light products en- 


crease, of course, 
greater recovery 
couraged—indeed compelled—by the 
new demands. Old processes have been 
improved and streamlined and new ones 
have come into being 

It is no exaggeration to say that there 
would not be oil field conservation as 
we know it without the natural gasoline 
industry. 

The trend for many years has been 
away from the wasteful practices of 
the 20's. One most important step in this 
direction has unitization. The 
natural gasoline operation fits perfectly 
What unitization ulti- 
mately accomplish can only be 
guessed at, but, for example, it has been 
estimated that operation of the 27-B 
Pool in the Buena Vista Hills field may 
result in the addition of 20 to 30 million 
recoverable oil reserves 


been 


into this plan 


will 


barrels to our 

So, the public benefits because great 
natural resources—crude oil and natural 
gas—are not depleted wastefully. The 
land owners get a greater ultimate re- 
The participating 
more efficient 


turn from royalties 
companies benefit by a 
use of equipment—natural gasoline 
plants included—and they can count on 
a larger eventual yield of crude. 
Thus, even putting aside the market 
values of its own products, the natural 


gasoline business can justify itself, and 
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far more, by its tremendous contribu- 
tions to conservation. 

It is not possible to place a monetary 
price on a thousand feet of gas forced 
back down into the earth to help natural 
forces produce more oil. But, there is a 
value, a price, for the natural gas that 
is sent to market. We have every reason 
to believe that this natural gas is com- 
pletely undervalued. We are caught up] 
by the price precedents set 25 years ago 
when the hunt was for demand and not 
for supply. 

Undervalued Gas 

On the basis of “original cost” formu- 
las, natural gas is valued away below 
its actual present or replaceable worth 
and its relationship to competitive fuels. 
To quote from the gas consultant to the 
National Security Resources Board, 
“Natural gas is not only the most at- 
tractive fuel, but it is now generally the 
cheapest fuel in many areas for house 
heating and also for many commercial 
and industrial uses.” 

Nationally, on Btu content, the price 
of natural gas is usually lower than the 
equivalent in coal and frequently of oil. 
The Wall Street Journal estimated it costs 
in Chicago $119 a year to heat a six 
room house with gas, compared with $146 
for coal, which is produced downstate 
in Illinois, while the gas has to be 
piped from the Southwest 

In coal’s front yard, the Eastern sea- 
board, the future of natural gas is lim- 
ited only by the steel needed for pipe 
But, as natural gas adds to our 
standard of living, we should be willing 
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to pay for it at a price nearer to its 
actual value. 

Estimates are that in 1935, the United 
States used about | trillion cubic feet of 
natural gas mostly in California and the 
Southwest. Last year this had increased 
something like 3% times and natural 
gas was available in some 35 states. 

Only about 30 percent of the natural 
gas sold is for home use and 9 percent 
goes to commercial shops. Industry gets 
the rest. Proper pricing should insure 
that industry not use too much of this 
fuel, to deplete the amount available for 
more valuable home use. From the ob- 
jective and historic point of view, un- 
dervaluing a nonreplaceable natural re- 
source can be just as wasteful as those 
burning gas torches of the 20's 

This discussion of natural gas prices 
may appear to be somewhat of a digres- 
sion, but the protection of natural gas 
resources is of vital importance to the 
natural gasoline business. 

Gains in LPG use on the Pacific Coast 
District 5, recently have not been quite 
so spectacular as for the nation as a 
whole. 

The natural gasoline men of the Pa- 
cific Coast needn’t worry that this slight 
difference reflects on them—indeed, 
taking a long backward look at their 

pioneering, we may find it an occasion 
Whor a pat on the back. Because of the 

rlier and more progressive advance- 
ent of LPG out here, we have covered 
greater portion of the presently known 
les market than have other sections 
f the U. S 


Problems of Success 
Success, as always, creates its own 
ew problems. The demands of rearma- 
ent have dipped closer and closer into 
tane supplies and its household use 
w is largely curtailed out here to pro- 
de for those users with older type 
“pressure tanks, in accordance with 
¢ trend of the past several years. With 
opane performing even more effi- 
ntly with proper tanks, it is much 
re feasible to divert butane into the 
re critical uses 

Aviation gasoline requirements have 
ten deeply into butane supplies and 
with synthetic rubber going again, 
re will be an increased pressure on 
stitute propane supplies. We're ex- 
ting about all the butane we can 
m the wet gas, but we are far from 

fullest possible extraction of propane 
But, to approach complete extraction, 
More compressor plants and other ex- 
pensive equipment will be 
Under present heavy seasonal demands, 


required 


followed by off-season slacks, it is diffi 
cult to justify these additional facilities 
to meet requirements for just a couple 
of months yearly 

One of the most difficult problems be 
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setting the natural gasoline industry is 
how can we bring all-year operations to 
a fairly constant level? 

There are markets to be developed to 
fill in the present valleys of demand. 
And, somehow, we must try to meet the 
difficulties of storage. The expense of 
providing sufficient conventional type 
propane storage to accomplish a carry- 
over is prohibitive. As an example, a 
42,000-gallon propane tank, costs about 
$30,000, or about 71 cents a gallon. By 
comparison a gasoline tank of the same 
capacity costs about $10,000, or 24 cents 
a gallon, and in actual practice larger 
gasoline storage is used at a cost of 
around 6 cents a gallon. 

Many experiments have been made 
with varying success on the under- 
ground storage of LPG. We have a lot 
of such work to do in District 5; Stand- 
ard of California has authorized a pro- 
gram to see what can be done to suit 
our particular Western needs, working 
with the kind of subsurface structures 
we have out here. 


Further Uses Possible 

As to the development of further uses 
in the off-seasons, one possibility is the 
further use of propane in heavy duty 
internal combustion engines. The main 
interest in propane, of course, centers 
in its lower per gallon cost as compared 
with gasoline or diesel fuel, although 
this price is partly offset by higher 
engine cost or conversion cost, and a 
considerably greater expenditure for 
customer storage. Nevertheless, propane- 
powered equipment is being used in 
bus systems in such places as Chicago, 
Kansas City, San Antonio and nearby 
Glendale. 

While a general increase in the use 
of propane as a motor fuel might add 
to the peak season problem, further use 
in agricultural equipment and in the 
processing of farm products could well 
be a big step toward raising spring and 
summer consumption closer to a work- 
able year-round level. Some of these off 
season uses already have developed in 
California in the use of LPG as fuel 
for cotton gins and for dehydration of 
many types of farm crops for bulk 
shipments. And, of course, there are 
such operations as kiln drying of lum- 
ber, manufacture of brick, ceramics and 
other industrial products. 

As the military emergency has ihrust 
new supply problems on the natural 
gasoline industry, it also has compli- 
cated the matter of expansion. The natu- 
ral gasoline business has established a 
notable record of getting capacity opera- 
tion from existing plants. Despite the 
great increase in production of natural 
gas liquids, the number of plants oper- 
ated has decreased significantly. Be- 
tween 1942 and 1950, production doubled, 
while the number of plants decreased by 


about one-fifth. The savings in steel and 
other materials, equipment and man- 
power have been of real value. 

LP-Gases still are secondary to the 
intermediate uses in the refining proc- 
esses. From your operations come natu- 
ral gasoline, normal butane, iso-butane 
and propane, as separate products and 
as mixtures. The uses of these products 
change almost daily, as the refineries 
switch products to meet the stresses 
and strains of all types of demands. 

Certainly, because of your efforts we 
are able to make better gasolines, not 
only for automotive use, but to give our 
military aircraft an edge over the enemy. 
Maybe it’s that last drop of volatility or 
power that will make the difference be- 
tween defeat and victory to some com- 
bat pilot. That last drop is what all the 
refineries always are trying to provide. 

In my own company, it is our manu- 
facturing department's constant job in 
the present emergency to make the best 
possible daily and seasonal use of the 
lighter products. 

And that brings us to the relationship 
between the larger companies, the in- 
tegrated operations, and the natural gas- 
oline business. Long term planning is 
one of the most important contributions 
the refineries of the integrated com- 
panies, with their own marketing and 
distribution systems, can offer to the 
natural gasoline industry. Generally 
speaking, a company of the size of 
Standard Oil Company of California 
expects to know what it’s going to be 
doing a month or six months from now. 

So, in our acquisition of supplies from 
other companies in the natural gasoline 
industry we can help in a measure to 
even out the peaks and valleys of de- 
mands 


A Mutual Service 

In this, you and we are able to per- 
form a mutual service. And it has 
worked out to the advantage of the 
entire natural gasoline industry, small 
operators and large. 

The men and companies who constitute 
all the various segments and operations of 
our oil industry, small, middle-sized and 
large, have done a fine competitive job, 
one that adds up to a strong, capable 
whole. They have been able to do the 
jobs asked of them; left alone, with a 
necessary minimum of regulation, they 
will continue to do them. 

The problems that confront your as- 
sociation and the natural gascline busi- 
ness are a vital part of the oil industry. 
They are problems that are a part of 
and inseparable from the industry as a 
whole. And they'll be solved. 


NOTE 


The above article is a slightly condensed 
version of a talk which Mr. Peterson pre 
for delivery last month before the California 
Natural Gas Association in Los Angeles. 
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STILL THE ALL-AMERICAN FIRST 


Master Gearmotors have given more millions 
of hours of satisfactory service in the 
field than all other makes... COMBINED. 





THE MASTER ELECTRIC COMPANY + DAYTUN 1, OHiO 
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GASKET... LOOKING FOR AN ENGINEER 


It’s serious business in a power plant or o WE bodrd Avhen a gasket “blows.” 
It's a critical situation in a process plant eakag?¢ at the flanges is causing 
contamination of the confined fluid. If y4 df, Yeineer concerned with safe 
sealing of high pressures and temperaté hohe 


iy i Our invitation to find out why 
Flexitallic Gaskets are the right ans yy, t/to 0 y sealing problems. We want 


you to see how the proper degree ].s spring-action is built into every 
Flexitallic Gasket, so that bolt by, bfco}i sGuired stud stress the gasket is at 


highest efficiency .. . Teflon is DOES many sg fillers used by Flexitallic engineers 





in combination with ferrous Z - s alloys to meet specific operating 


conditions. In the FlexitalljéZ cgnspfuction, Tefion is trapped between edges 
of metal—cannot “tow/f » boing load is changed or the temperature of 


the confined fluid c “ESS . Mad¢ for all standard joint assemblies. Also for 
special joint assy diameter. Write us your requirements... 
Flexitallic ga bm pé Eighth and Bailey Streets, Camden 2, New Jersey. 


Representativé al Zities. Consult your Classified Telephone Directory. 
Sboritalbc , 
® 
SPIRAL-WOUND GASKETS 
POR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Look for the name FLEXITALLIC stamped into the metal spiral of every genuine Flexitallic Gasket. 
Look for Flexitailic Blue in gaskets with asbestos filler 
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Twenty-two stories high, the cat cracker built at Gulf Oil Company's Port Arthur, Texas, installation, was finished in a year's time. The stack otop 

the regenerator, right, above, is 75 feet high. In the other photo, above, left, are shown the main units, left to right, as follows: the fractionator, 

the reactor, the regenerator, and the catalyst storage drum. The new equipment will have a thruput approximately 20 percent greater thon that of any 

similar installation currently in operation. Particularly important among products to be manutactured are synthetic rubber ingredients which capacity 
will be nearly doubled by the new cat. (See news item below.) 





News Notes on Refinery and 
Other Plant Construction 


Petroleum Refiner’s Quarterly ‘‘Box Score’’ 


Tabulation Will Next Appear in the January Issue 





French Production Raised 
To 50,000 Barrels by ECA 


Expansion of French refining facili- 
ties to 50,000 barrels has been made pos- 
sible by recent Economic Cooperation 
Administration loans 

4 6000 barrel-per-day catalytic crack- 
ing unit will be installed at the Donges 
refinery near Bordeaux. ECA has desig- 
nated $400,000 for engineering fees and 
$170,000 for materials and equipment 
which must be procured from the U. S 

A loan of $250,000 has been made to 
the Shell-Berre refinery near Marseilles 
for installation of an 8000 barrel catalytic 
cracking unit. Of the total loan, $195,000 
s earmarked for engineering fees and 
$55,000 for materials and equipment pro- 
curable in the U. S 

The new equipment will enable France 
to refine larger quantities of high grade 
motor fuels which will meet military 
specifications, and will reduce French re- 
quirements for benzol and tetraethy!l 
lead, both in tight supply. Expansion and 
improvement of French production of jet 
fuels will also be effected 


Integrated Refinery at Kent 
Reported Progressing Rapidly 


Work on Anglo-Iranian Oil Com- 
pany’s new integrated refinery on the 
Isle of Grain, Kent, England, is pro- 
gressing rapidly. The schedule calls for 
two 40,000 barrels per day atmospheric 
distillation units to be operating at 60,- 
000 barrels by early 1952. Full capacity 
of 80,000 barrels will be reached by 1953 
Badger is doing both the engineering 
and contracting for this unit 

Two vacuum distillation units, with a 
capacity of 17,000 barrels apiece, will be 
completed respectively by mid 1953 and 


the Fall of 1953 by E. B. Badger 

A Fluid catalytic cracking unit of 10,- 
000 barrels capacity, will be completed 
by the M. W. Kellog company about 
the same time the first vacuum unit is 
completed. A Furfural Extraction plant 
being built by Lummus, and designed 
for 2800 barrels capacity, will be com- 
pleted to coincide with completion of 
the second vacuum distillation unit 

Kellogg is also installing the propane 
deasphalting unit. Foster Wheeler has 
been awarded the MEK Dewaxing proj- 
ect, Other units under construction in- 
clude a 2400 barrel rerun unit; a 6000 
barrel solutizer unit; four 8000 barrel 
copper chloride treating units; and an 
acid/soda washery 

When completed, the Kent refinery 
will ease off much of the loss felt by 
the nationalization of refining facilities 
at Abadan ; 


Sulfur Will Be Extracted 
At Waddell, Texas Gas Plant 


Gulf Oil Corporation will build a sul 
fur recovery unit at its natural gasoline 
plant located at Waddell, Texas. The 
sulfur recovery unit, with a capacity of 
20-tons-per-day, will recover hydrogen 
sulfide from waste gas. At present the 
plant produces 45,000 gallons of natural 
gasoline, 17,000 gallons butane, and 20,- 
000 gallons of propane daily. Construc- 
tion will begin in December and company 
officials say the plant will be in opera- 
tion sometime next February 


McAllen Unit on Stream 

Taylor Refining Company and May- 
fair Minerals, Inc., formally opened 
the new cycling and absorption plant at 
McAllen, Texas, early this month 
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Port Arthur Cat on Stream; 
Gulf Announces Sulfur Unit 


The world’s biggest fluid catalytic 
cracker to date, a 60,000 barrel per day 
unit at Port Arthur, Texas, was offi- 
cially put on stream late last month 
when Charles R. Stevenson, a Gulf em- 
ploye since its organization, turned the 
valve that sent the charge stock into the 
huge reactor tower. The over-all capacity 
of the plant is now 275,000 barrels of 


crude per day. 

During brief ceremonies, Gulf Oil 
president, Sidney A. Swensrud, an- 
nounced plans for a 60-ton-per-day sul- 
fur recovery unit to be built by the 
Ralph M. Parsons Company, for opera- 
tion by June, 1952. Construction which 
will “begin in the immediate future” 
will ultimately enable production of over 
17,000 barrels of 100-plus octane gaso- 
line 

Units for production of ethylene, and 
of iso-octyl alcohol are now under con- 
struction at Port Arthur 


PAD Approves Modernization 
Project for Bay at Denver 


Addition of a 3500 barrel Fluid cata- 
lytic cracking unit, with tankage, and 
additional equipment for revamping and 
modernizing Bay Petroleum Company’s 
Denver refinery, has been approved by 
the Petroleum Administration for De- 
fense. Procon and Universal Oil Prod- 
ucts will engineer and erect the units, 
all of which are scheduled for comple- 
tion the latter part of 1952. The program 
will allow Bay to produce high octane 
gasolines and aviation gasoline com- 
ponents, while increasing crude through- 
put from 6000 to 11,000 barrels per day 


Danish Shipper Proposes New 
Retinery Near Copenhagen 


A. P. Moeller, shipping firm of Co- 
penhagen, has proposed construction of 
a thermal cracking refinery in that area 
and is at present negotiating with De 
Danske Spritfabriker, a Danish com- 
pany holding the monopoly for alcohol 
production, for possible cooperation in 
the production of ethylene. If the 2000 
barrel daily refinery is built it will be 
operated on heavy fuel oil, and will pro- 
duce 3.5 million cubic feet of gas; 11,000 


95 














Construction 





gallons LP gas; 300 barrels of gasoline; 
and 725 barrels of other products. 

A pipe line to Copenhagen, to carry 
the gas from the plant to the city, is 
estimated to cost about $865,000. 


Muskegon Plant Operating 
On Redwater Crude This Month 


_ First lake shipment of Canadian crude 
from Alberta was delivered recently to 
the Old Dutch Refining Company, Mus- 
kegon, Mich., by tanker from the eastern 
terminus of the Interprovincial pipe line 
at Superior, Wis. Delivered cost of the 
crude compared favorably with the most 
favorable shipment of Mid-Continent 
crude, according to Harold M. McClure, 
president of Old Dutch. This month the 
Muskegon refinery increased its crude 
runs from 5000 to 7000 barrels per day 
Next spring the plant will have a 
throughput of 12,500 barrels. A new 
compressor being installed on its plat- 
forming unit will increase production of 
high octane gasoline from 1500 to 2600 
barrels per day 


Mercury Starts Expansion 
At Oklahoma City Refinery 


Construction has been started at Mer- 
cury Oil Refining Company’s Oklahoma 
City plant. The expansion program in- 
cludes a new fluid catalytic cracking 
unit, gas concentration unit, polymeri- 
zation unit, together with all necessar 
auxiliary equipment. Crude capacity will 
be increased fr-m 3150 to 10,000 bar- 
rels daily. 

Refinery Engi.eering Company of 
Tulsa is building the plant which will 
be completed beleos October 1952. The 
expansion is geared to production of 
high octane aviation gasoline and jet 
engine fuel 


Esso to Begin 30,000 Barrel 
Expansion at Baton Rouge 


Esso Standard Oil Company will be- 
gin construction immediately on a $35 
million expansion program at Baton 


barrels of crude per ) 
dition, chemical expansion of buta- 
, synthetic alcohols and benzene 
iti i Refining facilities 
ill include a 1,000 barrel per day crude 
istillation unit, expansion of fluid cata- 
tic cracking facilities to 31,000 barrels 
© day, and aviation gasoline facilities 


altex Seeking Australian 
finery Site for New Plant 


Caltex Oil (Australia) Pty., an affili- 


ate of California Texas Oil Company, is 
planning a 22,000 barrel per day refinery 
in Australia which it is estimated will 
cost $56 million. The site for the refinery 
has not as yet been selected, and the 
date of construction is indefinite 


Facilities Announced for 


Esso’s Baton Rouge Plant 


_ The $35 million expansion by Esso 
Standard at its Baton Rouge plant will 
include a two-stage pipe still, expansion 
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of fluid catalytic cracking facilities, ad- 
ditional equipment for processing petro- 
leum gases for chemical base stocks and 
aviation components, and expanded 
blending and shipping facilities for prod- 
ucts. Units for producing benzene, and 
more butadiene and synthetic alcohols 
are also included. Capacity for crude 
processing will be increased from 240,000 
to 270,000 barrels per day. 


Haifa Seeks Source of 
Crude for Large Refinery 


It may be that England will find it 
expedient to reopen the Haifa refineries 
which could be put on stream at very 
short notice. At present, the staff is op- 
erating one single refining unit, but ca- 
pacity could be brought to 80.000 barrels 
daily, or 170.000 barrels when the sister 
refinery at Haifa is completed. Crude, 
no longer available from Iraq since the 
pipeline was sealed last May, must 
transported from South America to 
Haifa, and then transported to Europe 
as a refined product. This double trans- 
portation has been thought too costly in 
British circles to date 


AIOC and Australian Firm 
Discuss Major Expansion 

Further word from Australia discloses 
that the Anglo-Iranian Oil Company in 
conjunction with the government-owned 
Commonwealth Oil Refineries is plan- 
ning to build units to process 55,000 to 
85.000 barrels per stream day of crude. 
The additional capacity which will cost 
between $67.2 to $89.6 million, may pos- 
sibly be built as an extension to Com- 
monwealth’s refinery at Victoria. ATOC 
technicians have been in Australia con- 
sulting with officials at the Victoria re- 
finery 


Sulfur Extraction Added 
To Texas Natural Gas Plant 


A new sulfur extraction unit to be 
added to the Slaughter Gasoline Plant 
at Sundown, Texas, will be operated by 
Stanolind Oil & Gas Company in behalf 
of eight participating companies. Fluor 
Corporation will build the unit, which is 
designed to recover 40 tons of sulfur 
daily 


Kellogg Awardec Contract 
For Iraq Government Plant 


A government owned oil refinery to be 
located near Baghdad, Iraq, will be built 
by The M. W. Kellogg Company. De- 
signed for 24,000 barrels-per-day capac- 
ity, the plant will cost about $25.2 mil- 
lion. Crude will be delivered by twelve- 
inch pipelines that extend some 135 
miles from the Baiji fields. 


Midland Gas Plant Started 


Preliminary work on Phillips Petro- 
leum Company’s Spraberry natural gaso- 
line plant at Midland, Texas, is under- 
way. The plant will ultimately process 
in excess of 100 million cubic feet of gas 
per day and will serve the Tex Harvey, 
Germania, and Driver areas in Midland 
and Glasscock counties 





See Page 168 
for Brazil's new refining plans. 





Huge Los Angeles Expansion 
Underway for Union Oil Plant 


The $26,700,000 expansion and addi- 
tion program under construction at 
Union Oil Company of California's Los 
Angeles refinery includes two 
barrel-per-day crude distillation towers 
with a common vacuum distillation unit 
Scheduled to be in operation by Novem- 
ber, 1952, this part of the project is 
being handled es Fluor Corporatio. 
Flour is also in charge of revisions to 
the tankage and oil transfer system, as 
well as revisions to the Thermal crack- 
ing unit. S 

A 28,500 barrel Fluid catalytic crack- 
ing unit is being built by Arthur G 
McKee Company, licensed by Universal 
Oil Products Company, and will be com- 
pleted in June, 1952. McKee will also 
make revisions to the TCC unit, which 
is licensed by Houdry. : 

Engineering for a hydrogen sulfide 
recovery system is being done by Gird- 
ler Corporation, but the construction 
contract has not been awarded as yet. 
A 200,000 pound boiler and revisions to 
the steam system is being handled by 
C. C. Moore & Company, while Bech- 
tel Corporation makes revisions to the 
water system. 

A 15,000 barrel acid treater and re 
run column has been designed by C. F 
Braun Company and will be constructed 
by them prior to August, 1952. Addi 
tions and revisions to the Unisol plant 
scheduled for completion in June, 1952 
are being handled in both the engineer 
ing and construction phase by Ralph 
M. Parsons Company. 


Expanded Operations Put On 
Stream at Detroit Refinery 


Construction has been completed a! 
the Aurora Gasoline Company refinery 
at Detroit. The operation of the en- 
larged crude oil topping unit brought re- 
finery capacity to 30,000 barrels-per-day 
This unit was built by the Aurora staff 
Universal Oil Products Company engi- 
neered and licensed the Catalytic reform- 
ing unit, capacity 6000 barrels daily. 
which was completed last month. 


Natural Gasoline Plant Begun 

This month Standard Oil Company 
of California began construction of a 
natural gasoline plant in the Elk Hills 
Naval Petroleum Reserve, San Joaquin 
Standard-California will operate the 
plant for the Navy. It will produce 
from 50,000 to 100,000 Mcf. daily and 
will cost about $5 million. Parsons- 
Macco Company of Los Angeles is the 
contractor. A 100 mile gathering sys 
tem was started last month. 


Burma Would Nationalize 


The government of Burma is nego- 
tiating with the Burma Oil Company 
for a joint exploiting company in wh 
it would own one-third of the share vs 
ital. Prime Minister Thakin Nu recently 
admitted that his government would like 
to nationalize Burma’s oil industry 


Ground Broken for Expansion 


Groung will be broker soon at Pure 
Oil Company’s Smiths Bluff refinery for 
early construction of a $12 million ex- 
pansion program which was announced 
last May when the Defense Administra- 
tion cited the project for 75 percent 
rapid tax amortization on over $11 mil- 
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These three crude distiliation units, in oper- 
ation in a Gulf Coast refinery with a combined 
capacity of 225,000 barrels per day were 
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PROGRESS ON NEW ETHYL PLANT: A $50 million plant for manufacturing antiknock compounds 
and other chemicals is being built on the Houston Ship Channel by Ethyl Corporation. This photo 


shows the central tetraethy! lead 


by the company's directors and other officials from New York, Baton Rouge 


manufacturing building as it was being inspected last month 


and Detroit. The 


new Houston plant, scheduled for completion in the spring of 1952, will increase Ethyl's antiknock 
compound capacity by about one-third. 


The M. W. Kellog will handle the 
four main units but various contractors 
have been awarded contracts for related 
facilities 

A Fluid catalytic cracking unit, with a 
daily capacity in excess of 26,000 bar- 
rels, with catalytic polymerization facil- 
ities, an expanded alkylation production 
and feed preparation facilities with a 
vacuum flash capacity of 20,000 barrels 
will be the major umts of construction 
Actual construction will get underway 
early next year 


lion 


Continental's New Lab at 
Ponca City Nears Completion 


Continental Oil Company's new three- 
story air-conditioned laboratory build- 
ing under construction in Ponca City, 
Okla., will be completed late this Fall, 
according to Wigton-Abbott Corpora- 
tion of Plainfield, N. J., designers and 
builders. Featuring an unusual arrange- 
ment of completely concealed air-condi- 
tioning duct work and laboratory utility 
lines in common chases, the new lab 
is jomed to an existing administration 
building by a second structure contain- 
ing a library and lecture hall 


Gulf to Add 63,000 Barrel 
Cat Cracker at Philadelphia 


Gulf Oil Corporation has announced 
plans for a $200 million expansion pro- 
gram, with major units being built at 
its Philadelphia refinery. Gulf’s “world’s 
largest” cat cracker at Port Arthur, 
Texas, will be topped by the 63,000 bar- 
rel cat to be installed at Philadelphia. 
In addition a 125,000 barrel atmos- 
pheric and vacuum crude-oil topping 
unit will be built. This expansion will 
boost the military supply of high oc- 
tane gasoline by 1000 barrels daily 
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Shell Announces New Sulfur 
Recovery at Houston Plant 


A sulfur recovery unit 
addition announced for the Shell Chem- 
ical Company’s plant at Houston. The 
new operation will utilize waste refinery 
gases, and the output will be sold for 
conversion to sulfuric acid. The sulfur 
recovery unit will be built by Ralph M 
Parsons Company of Los Angeles, and 
will be in operation by mid. 1952. It is 
estimated that 13,000 tons of sulfur will 
be recovered annually. 

Although sulfur recovery is not gen- 
erally a part of petroleum refining oper- 
ations, Shell has entered the field be 
cause the rate of consumption has out 
stripped domestic production of sulfur 
in the U. S. by 500,000 tons. The unit 
will also help eliminate the problem of 
atmospheric pollution in the industrial- 
ized Houston area 


Snyder Gas Plant Formally 
Dedicated to Conservation 


The Snyder, Texas, gasoline plant 
which went on stream in June, was 
formally dedicated to natural gas con- 
servation recently. The Snyder plant 
already produces the largest amount of 
products of any similar plant in opera- 
tion, exclusive of those which also re- 
cycle natural gas. It is operated by Sun- 
ray for some 30 participating companies. 


Tuscola, IIl., Petro-Chem 
Construction Announced 


National Petro-Chemicals Corporation 
has disclosed plans for the erection of 
a $32 million plant at Tuscolo, Ill. Pan- 
handle Eastern Pipe Line Company will 
supply natural gas requirements for a 
20-year period, with deliveries scheduled 
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Construction 





to start late in 1952. National Dis- 
tillers Products Corporation will supply 
surplus chlorine to produce ethane, pro- 
pane and natural gasoline. The ethane 
will be further processed while the pro- 
pane and gaoline will be sold to Phillips 
Petroleum Corporation under a long- 
term contract. 

The petro-chemical company was 
formed earlier this year and is owned by 
National Distillers, 60 percent, and Pan- 
handle Eastern Pipe Line, 40 percent 


Standard Indiana Expands 
Benzene from Oil Production 


Benzene produced from petroleum is 
on commercial shipment from Standard 
(Indiana) Oil Company's benzene plant 
at Whiting, Ind. Plans are already un- 
derway to expand the new plant. At 
present the Whiting unit produces about 
11 million gallons of benzene annually, 
and expansion is designed to provide an 
additional capacity of 6 million gallons 

Until recently benzene was manufac- 
tured as a by-product of coke produc- 
tion, but the insufficient supply led 
Standard (Indiana) to start manufacture 
of benzene from petroleum, Most of the 
production will be sold to the chemical 
industry 

Two Standard subsidiaries, Pan Amer- 
ican Petroleum & Tarnsport Company, 
Texas City, and Indoil Chemical Com- 
pany went into production of benzene 
last year 


Foster Wheeler Awarded 
Columbian Expansion Job 


Foster Wheeler Corporation has been 
contracted by Empresa Columbiana de 
Petroleos to install various processing 
units in the 13,000 barrel expansion an- 
nounced last month. The units include 
a 38,000 barrel topping unit, a 15,000 
barrel Fluid catalytic cracking unit, a 
16,500 barrel vis breaker, a 1200 barrel 
alkylation unit, and other related facil- 
ities. Construction is scheduled for com- 
pletion in 1953 


Permolio’s Milan Plant Gets 
Expanded Lube Production 


Permolio S.p.A., the Italian refining 
firm of Raffinerie Italiane Olii Miner- 
ali, recently advised that the project 
cited for Milan includes additional units 
for production of 15,000 tons of lubricat- 
ing oil a year. Standard-Texaco will 
license a Furfural solvent refining unit, 
a propane deasphalt unit and an M.E. 
dewaxing unit. In the planning stage, 
contracts for the three units have been 
assigned to Foster Wheeler. The prob- 
able completion date for the above units, 
as well as for the Perco Reforming unit 
of 350 barrels daily previously reported, 
is sometime in 1952. The cost of the en- 
tire project is quoted at $2,104,000 


New Edmonton Refinery /s 
Third Major Operating There 


McColl Frontenac Oil Company's 
plant at Edmonton, Alberta, recently put 
on stream, is the third major refinery 
in operation in the industrial area just 
east of that city. The $10 million re- 
finery can handle 5500 barrels of crude 
daily 


97 











Pick The Make 
That Lets YOU Pick 


exactly the design 
you need 


Worthington has a centrifugal pump for 
practically any conceivable refinery require- 
ment—in the most complete range of sizes. 

The pictures here show only a few of the 
many purposes served by Worthington 
Centrifugals. Whether your problem is high 
temperatures . . . volatile liquids . . . abra- 
sives ... acids . . . or any of the host of 
others that harass refineries — the Wor- 
thington line includes the one best pump 
for the job. 

Further assurance you enjoy when you 
standardize on Worthington: you know 
that Worthington, making the broadest 
line of pumps, will recommend the best 
type for each job— you know you'll benefit 
from engineering that’s the finest in the 
business—and you know you can depend 
on service that does its best to keep you in 
peak production. 

Write us for bulletins on the types in 
which you're interested and see why there's 
more worth in Worthington. Worthington 
Pump and Machin- 
ery Corporation, 
Centrifugal Pump 


Division, Harrison, 








WORTHINGTON HR CENTRIFUGAL, shown at Sun Oil Co., 
Marcus Hook, Pa., is typical of pumps used in distilla- 
tion, cracking and treating petroleum products. 


WORTHINGTON QER VERTICAL centrifugal process pump, 
shown at Magnolia Petroleum Company, Chitwood, 
Oklahoma, is used to transfer propane, butane and LPG. 


WORTHINGTON LA CENTRIFUGAL, turbine-driven, shown 
at Carthage Corporation plant, Carthage, Texas, is 
typical of cooling tower and general service pumps. 
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Will Refineries Prove 
Vital A-Bomb Targets? 


T HAS been fearfully conceded by 

the American people that the atomic 
bomb is a weapon against which there 
is no defense, that the nation possessing 
sufficient atomic weapons will swiftly 
and surely win any war. What exactly 
will be the position of the petroleum in- 
dustry, and the refining segment in par- 
ticular, in case of such an atomic attack? 

Because the atomic bomb is such an 
expensive weapon it cannot be used in 
concentrated bombings like the conven- 
tional World War IT bombs. It must be 
reserved for primary and choice strategic 
targets where industry and population 
are concentrated. Even then, says Com- 
mander Robert C. Wing in the U. S 
Naval Institute organ “Proceedings” the 
that an atomic 


amount of destruction 


bomb can accomplish depends on the 
number of bombs 
available for the operation, and the 
enemy's ability to place acculately. 


Severe blasts alone damaged heavy steel 


area selected, the 


buildings at Nagasaki over an area of 
1.8 miles in diameter, an area sufficient 
to cover the major production units of 
most refineries. A direct atomic hit can 
destroy heavy steel building completely 
within a four square-mile area. This then 
is the bomb’s potential to disrupt petro- 
leum operations in the U.S 

Production operations, while concen- 
trated within each field, are spread out 
hundreds of oil and gas 


Wing 


atomic attack on production activity as 


over literally 


areas Commander dismissed 
still outside economic feasibility 


In contrast, the trend within the re 


fining industry to expand existing fa- 


has dev eloped to a situation 
fourths of our refining in- 
and operated by 18 
During World War 
II, these 18 companies accounted for 80 
100 - octane 


most of it 


cilities 
wherein three 
lustry is owned 
major companies 


percent of gasoline plant 


construction, expansion to 


existing facilities. This trend is easily 


explained in terms of economic expedi- 


ency Expansion through integration 
with existing facilities results in operat- 
ing economies, requires less steel, man- 
power, utilities and housing. However, 
this concentration, together with the re- 
finery’s location 
industrial concentration, makes it a high 
priority target objective. In addition, 
reports Commander Wing, “the refin- 
eries are so logistically important that 
their destruction would be directly and 


inevitable near other 


THE AMERICAN refining industry 
presents to any potential enemy 
“unit t ts” of iderable im 





portance to both national life and 
the successful conduct of war. In 
event of foreign attack with atomic 
weapons, the refining industry 


by 
Wing. U. S. N., published by 
the U. S. Naval Institute organ, 
“Proceedi rt 


immediately reflected on the field of 
battle. Destiny has it that the refining 
industry must face attack by atomic 
bomb, if war should come.” 

The result is that principal installa- 
tions such as cracking units, distillation 
facilities, and alkylation plants would be 
exposed to heavy and concentrated dam- 
age from the atomic bomb, whose area 
of effectiveness is probably 5000 to 15,000 
effectiveness of the 

Light steel charac- 
construction is 


times the area of 
conver:tional bomb. 
teristics of tank farm 
such that the area of structural damage 
to them would be at least two or three 
times that of refinery process units. The 
development of underground storage fa- 
cilities should provide some surcease 
from anxiety in this instance 

During bombing raids successful dam- 
age control is an absolute necessity for 
cumulative results 


This program 


the containment of 
of even minor destruction 
was successfully activated in World War 
II, when an interim period between at- 
tacks of the 
demolition, 


necessary for com- 
the 


work, 


series 
damage 
There 


gave 
time to 


plete 
control program 
will be no opportunity for damage con- 
trol operations during successful atomic 
attacks because the atomic bomb is ap- 
parently so destructive that 
one attack will virtually annihilate the 


extremely 


target area 
What is the 
Harbors and tanker transpor- 


forseeable threat to our 
harbors? 
tation of petroleum would assume in- 
creasing importance in the event of war 
Statistics for 1945 


1 million short tons of crude and finished 


show approximately 
products were moved daily by tanker in 
and out terminals in do- 
mestic and foreign trade. The 500,000 
short tons moved today reflects a certain 
market recession and postwar changes 
However 


of our ocean 


in the export-import pattern. 
in event of emergency this slack would 
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disappear and the actual movements 
would approximate or surpass the 1945 
movements. 

The Secretary of Defense 
knowledged before an open hearing of 
the Armed Services Committee of Con- 
gress that in the event of war the nation 
must have at least 2 million barrels per 
day more production than the conti- 
nental U. S. is capable of yielding. If 
access to foreign sources can be main- 


has ac- 


tained during a time of war, the U. S. 
war machine will take from 
those areas 2 million barrels per day 
which are not available in this country. 
Add this import requirement to the 7 
million barrels moved daily in 1945 by 
tanker in and out of ocean terminals, 
and it can be readily understood how 
vital harbor facilities are to the opera- 
tion of the American petroleum industry. 

How effective will the atom bomb 
prove against U. S. harbors? Most 
American ports are notable because of 
their tremendous size. For example, the 
port of New York has 770 miles of 
waterfront, of which only 350 are de- 
veloped. When we consider that one 
atomic bomb can destroy steel frame 
buildings only within an area of four 
square miles, it is evident that a tre- 
mendous number would be needed 
against this one port alone. The 
involved to destroy a port such as New 
York would be fantastic. 

Meeting Port Problem 

The U. S. has approximately 62 major 
ports capable of handling an estimated 
18 million long tons per month of dry 
cargo under normal working conditions. 
This capacity could be increased to an 


want to 


cost 


estimated 25 million long tons per month 
by the more effective use of lighterage 
intensive use of along- 
turnabout 
than 


and the more 


side facilities to reduce the 
time of vessels. At 
50 percent of U. S. potential port ca- 
pacity is being used. The unused and 
expandable capacities represent a cushion 
that can be used to absorb much of the 
effect caused by an atomic weapon at- 
tack. Use of alternate ports, and in an 
extremity, use of tankers anchored off- 
shore connected with floating lines for 
loading: or cargo discharge, can be used 
to keep harbor facilities open. 


present, less 


Commander Wing 
nature of the 


In conclusion, 
points out, 
refining industry has caused it to be the 
most highly vulnerable segment of the 


concentrated 


petroleum industry as concerns atomic 
warfare, and certain to be classified as 
a target objective of high priority. Amer- 
ican harbors, because of their great size 
and number, in emergency 
measures, will not be rendered helpless 
Oil produc- 


addition to 


even during atomic warfare 
tion operations, concentrated within 
themselves but scattered and many in 
number, will be unlikely targets for the 
costly atom bomb. 
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CUT YouR TANK VENTING 














TANK PRESSURE 
IN OUNCES PER SQUARE INCH 


1 - VAREC FIG. 2000 VENT VALVE 
2- VENT VALVE, MANUFACTURER A 
3- VENT VALVE,MANUFACTURER B 
| A-VAREC FIG. 5800 VENT UNIT 
2A-VENT UNIT, MANUFACTURER A 
3A-VENT UNIT, MANUFACTURER 8 
4~- VAREC FIG. i127 ROOF NOZZLE 

















..- how much does it flow? 





, 

Cae vent valves on a basis of flow and you may find that a smaller 

valve or even a single valve instead of two has sufficient capacity to do your job. Even 

if the same size is required, the valve with most flow capacity gives you the greatest 
tank protection 





With flow capacity so vital in vent valve selection, cither the “VAREC” Figure 
No. 2000 Series Conservation Vent Valves or the “VAREC” Figure No. 5800 Series 
Vent Units are your most economical buy. The flow path through the Figure No 
2000 Valve is similar to that of a hieh-gas-velocity turbine nozzle. As a result, this 
valve, mounted on a nippl:, not only flows more than the nipple alone, but flows more 
than the nipples could theoretically flow alone 


Flow through all vent units is governed by the flame arresters. “VAREC’ 
Figure No. 50 Flame Arresters have largest net free area and permit highest flow 
with required safety against flame propagation They are listed by Underwriters 
Laboratories and approved by Associated Factory Mutuals Laboratories and other 
governing agencies 

Certified flow curves are available for all sizes of “VAREC” Vent Valves and 
Units. Compare these and demand “VAREC” Tank Venting Equipment on your tanks 


for the best in safety and economy . 


2O0A Vent " gure 
Flame Arrester PROVED os APP 


THE VAPOR RECOVERY SYSTEMS COMPANY 


COMPTON, CALIFORNIA, U. S. A. 
Cable Address: VAREC COMPTON USA (All Codes) 
New York — Boston — Pittsburgh — Chicago — Detroit — St. Lovis — Houston 
Tulsa — Casper, Wyo. — Provo, Utah — Los Angeles — San Francisco — Seattle 
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Figure 1. Diagram Illustrating Artesian and Non-Artesion Conditions (from Louisiana Geological Survey Bulletin 20). 


THE OIL industry is one of the 
largest consumers of water. 
The production of one barrel 
of crude oil requires an aver- 
age of 180 gallons of water, 
and the refining of one barrel 
of petroleum products con- 
sumes an average of 770 gal- 
lons of water. Thus one gallon 
of gasoline may represent the 
consumption of about 22 gal- 
lons of water, and a single 
refinery may require 10 to 30 
million gallons of water a day. 

Whenever possible, these 
demands are met with water 
from wells, or ground water, 
rather than water from streams 
and lakes, or surface water, 
because of the clarity, the rel- 
atively uniform low tempera- 
ture, the constant chemical 
character, and the natural 
storage of ground water, all 
of which minimize the capital 
investment required and re- 
duce the operating costs. Be- 
cause of the economic impor- 
tance of ground water to the 
oil industry and the probable 
construction and expansion 
of refineries and associated 
chemical plants in the next 
year to meet the demands of 
our defense program, this ar- 
ticle has been prepared to 
outline briefly the general 
methods used in the ex- 
ploration of large industrial 
ground-water supplies. The 
general methods of well con- 
struction, development. and 
testing are outlined in the ar- 
ticle. Publication has been 
authorized by the director of 
the U. S. Geological Survey. 


Ground Water with 
Reference to the Oil Industry 


JOHN C. 





REFINER 


NOVEMBER, 1951 











MAHER 


Geologist, Fuels Branch, Geologic Division, 
U. S. Geological Survey, Tulsa 


HE water that falls on the sur- 
face of the earth as rain either 
flows off directly through sur- 


face streams, evaporates, or soaks into 
the ground. Some of that which soaks 
into the ground is returned to the at- 
mosphere by transpiration from plants 
or by evaporation from the soil, but 
part percolates downward through the 
surficial materials until it reaches a 
zone in which the rock is completely 
saturated, There it is stored tempo- 
rarily, moving slowly to natural out- 
lets. The water in this saturated zone 
is the body of ground water which 
supplies springs and wells. The upper 
surface of this body of ground water 
is known as the water table. 

The water table is a gently undulat- 
ing surface. It is generally higher 
under high land, where the supply of 
ground water is replenished by the 
downward percolation of rain water, 
than in the lowlands where the ground 
water is discharged by springs, evapo- 
ration, and the transpiration of plants 
(see Figure 1). The movement of the 
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ground water is always in the direc- 
tion in which the water table slopes. 
This is generally from high podem et 
ward the streams and lakes where it 
emerges at the surface. 

In some regions, inclined permeable 
beds are underlain and overlain by 
relatively impermeable beds. Water 
falling as rain upon the outcrop o 
intake area of these permeable forma- 
tion percolates downward and th 
laterally until it becomes confined be- 
tween the inclined impermeable beds. 
Further percolation is restricted to 
lateral movement in the conduit and 
the water is under what is termed 
artesian pressure. The water in a well 
penetrating this reservoir at any local- 
ity that is structurally lower than the 
water table in the intake area will rise 
in the casing, (see Figure 1). Such a 
well may be called an artesian well 
whether or not the pressure is suffici- 
ent to cause it to overflow at the sur- 
face. Losses of pressure due to friction 
and seepage cause the pressure head 
or static level in artesian wells to di- 
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Figure 2. Diagram Illustrating Interpretation of Electric Log of Water Well. 


minish with distance from the intake 
area, This results in a natural pressure 
gradient or piezometric (Greek 
“pressure-measuring”) surface, Thus 
he piezometric surface of an artesian 
ormation represents the height to 
hich water will rise in tightly cased 
yells (see Figure 1). Most of the deep 
ater wells supplying the oil industry 
re nonflowing artesian wells. 


Test-Drilling and Sampling 
Methods 
There are several methods of 
rilling including jetting, coring, and 
rilling with cable or rotary tools. 
nerally jetting can be used only in 
ry soft formations, coring can be 
ed only in tightly consolidated for- 
ations, and cable tools are economi- 
|! only where hard limestone, 
olomite, and chert beds predominate. 
Most modern test drilling is done by 
rotary methods. 


test 


Specifications for test drilling by 
rotary methods should always include 
a clause providing for the proper col- 
lection of samples at 10-foot intervals 
except in water sands where samples 
should be taken at 5-foot intervals, It 
should be noted, however, that samples 
cannot always be obtained when drill- 
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ing in “gumbo” or clay. Whenever a 
water sand is penetrated, drilling 
should be suspended for 10 to 30 min- 
utes (the length of time depending 
upon the depth of the hole and volume 
output of the mud pump) while the 
mud is circulated to clean out the hole. 
When it is judged that all or most of 
the drill cuttings have been removed, 
the ditch returning mud to the pits 
should be cleaned out. Drilling may 
then be resumed for 5 feet. Again 
drilling may be stopped and the mud 
circulated for 10 to 30 minutes before 
collecting sample portions at 5-foot 
intervals along the ditch, The com- 
bined sand sample portions may then 
be washed free of drilling mud, placed 
in clean cloth sacks or quart-size card- 
board containers, labeled, and retained 
for mechanical analysis for determin- 
ing proper screen size, The mechanical 
analysis of these sand samples are 
useful for comparative purposes in 
selecting the sand to screen, even 
though the rotary method of drilling 
does not permit accurate sampling of 
unconsolidated materials. 


Drillers Logs 


A record of the formations pene- 
trated in each test hole should be 


made by the drillers on the basis of 
drill cuttings, drilling time, action of 
rotary table and mud pump, and 
changes in fluid level in the mud pit. 
The personal equation enters into such 
records to a considerable degree, and 
the use of such records does require 
some discretion. It has been found that 
the logs recorded by an experienced 
driller, familiar with both the drilling 
rig and underground conditions, gen- 
erally agree fairly well with the elec- 
tric logs insofar as the principal water 
sands and hard rock layers are con- 
cerned. However, even the best drillers 
logs do not show all the small sand 
and clay beds that are often lumped 
together as “sand and shale,” and in 
some wells even thick water sands are 
over-looked. 

Both drillers logs and electric logs 
are desirable in water wells. The drill- 
ers log generally supplies accurate in- 
formation, permitting the tentative 
correlation of water sands as the well 
progresses; the electric log made after 
completing the hole offers mechanic- 
ally recorded evidence of the forma- 
tions penetrated and gives considerable 
information on the permeability of 
the water sands and the quality of the 
water therein, The mechanically re- 
corded drilling time logs, developed 
in the last few years for oil wells, also 
are useful, 


Electric Logs 

After each test hole has been drilled 
to the desired depth, it should be con- 
ditioned by circulating drilling mud 
for a period of 1 to 3 hours to insure 
uniformity of mud in all parts of the 
hole and to build up a heavy mud 
cake in the water sands to prevent 
caving upon withdrawal of the drilling 
tools. As soon as possible after the re- 
moval of the drilling tools an electric 
log of the formations penetrated 
should be made by one of the several 
commercial firms specializing in such 
services for oil wells. 

An electric log is a graphic record 
on film strip of the self-potential and 
apparent resistivity of the formations 
penetrated by the drilled hole. The 
self-potential is recorded as the differ- 
ence in electric potential between for- 
mations in the hole and a point on the 
land surface. This is shown as a con- 
tinuous line, or curve, on the left-hand 
side of the log (see Figure 2). The 
apparent resistivity of the formations 
is determined by sending a current of 
electricity into the wall of the hole 
and measuring the rate of potential 
drop. This is shown as a continuous 
line, or curve, on the right-hand side 
of the log (solid line, Figure 2). This 
curve, known as the normal curve, is 
made with closely spaced electrodes. 
Vol 30, No. 11 
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It determines formation boundaries 
accurately but, owing to the small 
penetration of the curve, does not give 
an accurate idea of the fluid content of 
the formation. An additional curve, 
known as the long normal curve 
(dashed line, Figure 2, is usually 
made with more widely spaced elec- 
trodes at the same time as the normal 
curve is recorded. The long normal 
curve is not accurate for formation 
boundaries, but owing to its deeper 
of the fluid content, In some areas still 
penetration it provides a better idea 
another curve is recorded for even 
deeper penetration. 

The theory of electric logs and their 
interpretation is beyond the scope of 
this article, but such information can 
be obtained from the literature or the 
electric logging companies, In general, 
however, it may be said that an electric 
log is interpreted by examining the 
form of the self-potential and resis- 
mud and the temperature range in the 
hole. There is no handy rule of thumb 
resistivity and viscosity of the drilling 
tivity curves with consideration of the 
for this interpretation, but the follow- 
ing is generally true in fresh-water 
wells (see Figure 2) : 


Fresh Water Interpretation 


Shales and clays are indicated when 
both the self-potential and resistivity 
are low. The almost straight self-poten- 
tial curve recorded in shale or clay is 
sometimes referred to as the “shale 
base ;” that is, any deviation from this 
line indicates a change in the porosity 
of the formation. This shale base may 
shift abruptly between marine and 
continental sediments but remains rela- 
tively constant in sediments of one 
origin. 

Fresh-water sands are indicated by 
sharp deflections of the resistivity 
curves to the right and more moderate 
deflections of the self-potential curve 
to either the left or right away from 
the shale base. 

Salt-water sands are indicated by 
little or no deflection of the resistivity 
curves to the right and moderate to 
pronounced deflection of the self-po- 
tential curve to the left. Bra*kish water 
in a sand is often shown by the long 
normal resistivity curve recording less 
resistivity than the normal curve. The 
more resistive fresh-water drilling 
mud in the sand adjacent to the drilled 
hole contrasts with the less resistive 
natural water in the sand. 

Hard, dense rocks are indicated by 
a sharp deflection to the right of the 
resistivity curves and little or no de- 
flection of the self-potential curve 
from the shale base. 

On the basis of information ob- 
tained from the electric log, drillers 
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log, and sand samples, the most prom- 
ising water sands in each test hole may 
be selected for further tests, known by 
water-well drillers as “drill-stem 
tests.” This term as generally used in 
petroleum exploration refers to the 
use of a patented testing device on the 
drill stem that allows the fluid in the 
formation to flow into and partly fill 
the drill stem under natural pressure. 
This same device can be and has been 
used in testing some water wells but 
is not in common use by water-well 
drillers. Instead, many drillers place 
a short screen section on the drill stem 
in the sand to be tested and pump the 
formational water through the drill 
stem by air. This permits the collec- 
tion of water samples and the measure- 
ment of temperature, static water level, 
pumping water level, and yield with a 
minimum of delay. 

The drill-stem tests are made by 
setting ten feet of screen on the drill 
stem in the selected sand with an im- 
provised canvas or burlap packer 
above the sand. A commercially manu- 
factured packer for this type of work 
may be more satisfactory if available. 
After placing the screen and packer, 
the mud cake on the sand to be tested 
is broken down by alternately wash- 
ing by forcing water into the well 
and pumping the well by air. In order 
to retain the mud seal on the upper 
sands the mud column above the 
packer should be disturbed as little as 
possible. During the pumping of water 
from the formation the level of the 
mud in the hole outside the drill stem 
is carefully observed to detect any 
failure of the packer to hold. 

After testing the lowermost sand 
first, the bit is run in the hole and 
heavy mud is circulated until the sand 
is sealed. Then the screen is placed 
opposite the next lowest sand, and 
the process is repeated until all the 
selected sands are tested, 

The data obtained from such tests 
must necessarily be used with discre- 
tion. The measurements of yield and 
pumping level in the test hole give 
little indication of the probable per- 
formance of the final supply well, but 
they help to show the relative water- 
bearing properties of the different 
sands, The water samples (for pre- 
liminary chemical analysis only), the 
temperature recordings, and the static 
water-level measurements are usually 
satisfactory and worth while. 


Benefits of Ground-Water 
Exploration 
The benefits of an adequate explo- 
ration program prior to any large de- 


velopment of ground water are self- 
evident. Adequate test drilling will 
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provide definite knowledge of the 
depth, character and correlation of 
each water sand and data on quality, 
temperature, and artesian head of the 
water therein. This will make it possi- 
ble to evaluate the potentialities of 
each sand in each well before any 
contract is let or any great expendi- 
ture of funds is made. These data also 
enable the well owner, consulting en- 
gineer, and contractor to determine 
the most suitable construction method 
and pumping equipment. It is gener- 
ally advisable to conduct the test- 
drilling program and actual water- 
supply development separately in 
order to establish a basis for exact 
specifications which save time, money, 
and misunderstandings for both the 
well owner and the contractor. 


Hydraulics of a Well 


The effects of pumping a well are 
somewhat similar in both artesian and 
nonartesian formations although the 
effects are transmitted more rapidly 
in the artesian system where pressure 
is involved. When an artesian well is 
pumped, the head of the water in the 
well immediately drops when the 
pump starts, and at the same time the 
pressure head in the formation around 
the well drops. The decline in head is 
greatest in the well and decreases with 
distance from the well (see Figure 3). 
The piezometric surface thus becomes 
steeply inclined immediately outside 
the well, but with increasing distance 
from the well the gradient gradually 
becomes more gentle until, within a 
few hundred or a thousand feet, it 
merges with the natural piezometric 
surface. This inverted bell-shaped de- 
pression in a piezometric surface is 
called the cone of depression. 

When the pumping of the well 
ceases, the pressure head increases 
until the water recovers to or almost 
to its original or “static” level. This 
recovery at first is very rapid, then 
slower as the original level is ap- 
proached. The time required to reach 
essential equilibrium after the dis- 
charge has ceased is approximately 
the same as the time required to reach 
essential equilibrium during discharge. 

The difference between the stati 
level of the water and the level whil 
pumping is known as the drawdow 
(see Figure 3). Drawdown in a wel 
is the result of loss of head as the 
water moves with increasing velocity 
through the pore spaces or crevices of 
the aquifer toward the well plus some 
frictional losses in the well. The loss 
of head is in part proportional to the 
velocity of the water—thus the faster 
the water moves, the greater the draw- 
down. Within certain limits, the draw- 
down of a well is directly proportional 
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Figure 3. Turbine Pump Installation with Air Line for Measuring Drawdown 


the amount of water being ‘drawn 
rom it, 

Water wells are classed by most 
rillers as either rock wells or sand 
ells, which require different methods 

construction and development (see 
igure 4). Roch: wells are those which 
pply water from hard or consoli- 
ted materials such as sandstone, and 

ched or fissured limestone and dolo- 
ite. Most deep wells drilled into the 
leozoic rocks of the Midcontinent 
gion fall into this category. 


Problem of Casing 


The walls of some rock wells are so 
hard that no casing is required to hold 
the hole open and only a few joints of 
casing are needed below the surface 
to protect the well from surface drain- 
age. In other wells, it is necessary to 
case the hole to the top of the aquifer 
in order to shut out objectionable 
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water from upper beds or to prevent 
caving of soft beds. In either type, the 
well may be completed without a 
screen. This is known as open-hole 
completion (Figure 4 A) and is com- 
mon in water-flooding operations in 
Oklahoma and Kansas. 

If the well is cased to the top of the 
aquifer, it may be finished with a screen, 
or with perforated or slotted pipe. In 
a rock well drilled in a firmly con- 
solidated aquifer, a screen, perforated 
pipe, or slotted pipe, serves only as a 
strainer to hold out any large rock 
fragments. Because of the ease of com- 
pletion, some rock wells are cased 
through the aquifer and then the cas- 
ing is gun perforated opposite the 
aquifer (Figure 4B). Such comple- 
tions are common in oil fields where 
only small quantities of water are 
needed for drilling purposes, but ob- 
viously the maximum yield of an 


aquifer cannot be obtained with such 
completion, for the frictional loss 
through such openings is very great 
and the total area of openings through 
which water can enter the well is small. 
Ripping the casing opposite the aqui- 
fer is a similar method of completion. 

Sand wells are wells that yield water 
from soft or loosely consolidated sand 
or gravel, or a mixture of both. Gen- 
erally we think of such sand and 
gravel beds as being at the surface, 
but loosely consolidated sands may be 
present at-considerable depths, as are 
the Pleistocene and Tertiary water 
sands of the Gulf Coast region in 
which fresh water is found to depths 
of more than 2600 feet in some places, 
as at Baton Rouge, La., and Houston. 


Function of Screen 


A sand well (Figure 4C) is not 
properly finished without casing, 
screen, and back pressure valve. The 
function of the screen in a sand well 
is to permit and control the removal 
of clay, silt, and fine sand from the 
water sand by development methods 
leaving the relatively uniform coarse 
materials to transmit the water. Thus 
it acts as a stabilizer rather than a 
strainer. 

In some cases where the water sand 
is very fine, the water sand is reamed 
out and carefully sized gravel is placed 
around the screen. This is known as a 
gravel-pack well (Figure 4D). If the 
entire well is reamed out and the 
gravel is placed around the casing 
as well as the screen, from top to 
bottom, the result is a gravel-wall 
well (Figure 4E). Gravel-pack or 
gravel-wall wells are advantageous in 
fine sands under certain conditions, 
but it does not follow that all gravel- 
pack or gravel-wall wells will yield 
more water than a properly developed 
natural sand well. Uniformity of grain 
size is most important, not the maxi- 
mum grain size. In some places, gravel- 
pack or gravel-wall wells represent 
not only an unnecessary expenditure 
of money, but an actual risk for no 
additional] yield. 


Well Development 

Well development is the term ap- 
plied to certain processes designed to 
increase the yield of a well by improv- 
ing the permeability of the aquifer 
around the well. 

Relatively few methods are avail- 
able for increasing effectively the yield 
of rock wells. The processes used are 
limited to the shooting of the aquifer 
to increase the number and size of 
fissures in the rock, and the acidizing 
or other chemical treatment of limy 
sandstone, limestone, and dolomite 
beds. In some wells both are tried. 
These methods are not always success- 
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Figure 4. Methods of Completing Water Wells (A) Open Hole Completion of Rock Well, (B) Gun-Perforated Rock Well, (C) Screened Sand W 
(D) Grovel-Pack Completion of Sand Well, (E) Gravel-Wall Completion of Sand Well. 


ful and occasionally a well is lost by 
shooting. The newly introduced proc- 
ess in which oil reservoirs are frac- 
tured by hydraulic pressure may have 
some application to water wells but 
so far as the writer knows no -such 
application has been made as yet. 


Increasing Yield 


In contrast to rock wells, much can 
be done to increase the yield of sand 
wells by development. This phase of 
water-well drilling is so important in 
large supply wells that it may be con- 
sidered the difference between “hole 
punching” and true “well construc- 
tion.” The development of a sand well 
really begins with the mechanical 
analysis of the samples of the water 
sand. It is from these data that the 
screen is made up so that properly 
sized openings will be placed opposite 
the corresponding parts of the water 
sand. The proper size of the screen 
openings is not, as commonly thought, 
the size capable of holding out all 
sand but rather the size that will per- 


November, 1951—A Gulf Publishing 


mit the grain sizes composing from 50 
to 80 percent of the water sand to pass 
through the screen and out of the well, 
thereby increasing the permeability of 
the water sand around the well and re- 
ducing the turbulence frictional losses 
of the water entering the well. 

After the screen has been made up, 
it may be lowered into the hole on the 
end of the casing or, if the casing has 
been installed already and cemen 
above the water sand, the top of the 
screen may be swedged inside the cas- 
ing so that the screen extends through 
the water sand (see Figure 4C). The 
latter type of construction is advan- 
tageous if the screen has to be re- 
moved at a later time. If the well is 
to be a gravel-pack or gravel-wall well 
(see Figures 4D and 4(C), carefully 
graded gravel is placed around the 
screen, generally by means of conduc- 
tor pipes along the outside of the cas- 
ing. The well is then ready for de- 
velopment by surging, backwashing, 
or overpumping, or by a combination 
of these processes, prior to the per- 
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manent installation of a pump. 

The surging of a well is accom 
plished by operating a surge plunge 
up and down in the well casing forcing 
water in and out the screen in such 
way that the fine sand moves into th 
well. This fine sand is removed b 
bailing and the process is repeated 
until little or no sand enters the well 
The in-and-out motion of the wate 
through the screen is particularly effec 
tive, as it does not permit fine san 
grains to bridge behind coarser grain 


Technique of Backwashing 


Backwashing is similar to surgin 
except that the in-and-out motion 
the water through the screen is caused 
by the alternate application and re- 
lease of compressed air, by the alter- 
nate starting and stopping of a pump, 
or by the actual pumping of water 
into the sand. There are numerous 
variations of this method, including 
one in which dry ice is dropped in the 
well for the surge effect. 

Overpumping involves pumping the 
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well at such a rate that the drawdown 
is considerably more than will be ex- 
perienced under the normal pumping 
conditions, This generally requires the 
temporary installation of a pump 
much larger than the one to be per- 
manently installed, This method is not 
as effective as some of the others, as 
the flow of the water is in one direction 
and the fine grains tend to bridge in 
the water sand. It is sufficient in most 
wells where the quantity of water is 
no problem 

After a well has been developed, 
and it is ready for installation of the 
pump, it is advisable to set up a per- 
manent air line for measuring the 
static and pumping after the 
well 1s sealed. This air line consists of 
Lg- or 4-inch threaded and coupled 
copper, brass, or iron pipe, carefully 
measured, extending from the lower 
end of the pump bowls to the surface 
(see Figure 3), At the surface, an 
air valve, such as used on automobile 


levels 


tires, and a pressure (altitude) gauge 
graduated in feet are connected to the 
air line. Knowledge of the exact length 
of this air line measured to the center 
of the gauge permits ready calcula- 
tion of the water level by pumping air 
with a tire pump into the line until 
the gauge will not register a higher 
reading. This means that the air has 
driven all the water from the air line 
and the reading on the gauge sub- 
tracted from the known length of air 
line will give the water level in feet 


below the center of the gauge. This 





ECIAL INDUSTRIAL AWARD of the Greater 
iladelphia-South Jersey Council was presented 
Sun Oil Company in recognition of its sig- 
icant contributions to the growth and develop- 

t of the Philadelphia metropolitan area. Sun 
president Robert G. Dunlop (left) is shown 
epting the award from Colonel J. Harry 
rum, chairman of the Governors Board of the 
ncil, Sun was one of seven companies hon- 
@ted by the Council for its “faith in the future” 
as exemplified by its current expansion program. 
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can be accomplished both when the 
well is idle (static level) and when it 
is being pumped (pumping level), and 
the difference will be the drawdown. 
A pressure gauge graduated in pounds 
per square inch can be used on. the 
air line but the readings must be con- 
verted to feet by multiplying by 2.31. 

Upon installation of the pump with 
the attached air line, the well can be 
tested for vield. This is done by first 
determining the static water level and 
then pumping the well until the water 
level very slowly. A 
pumping period of 24 to 48 hours is 
often adequate for this. The yield in 
minute is then determined 
weir, Parschall flume, orifice 
or other means, 


declines only 


gallons a 
with a 
meter, 


Specific Capacity of Well 
The yield of a well divided by the 
drawdown is termed the specific ca- 
pacity. It is a measure of the over-all 
well efficiency and the ability of the 


aquifer to transmit water. Thus a well 


pumping 500 gpm with 100 feet of 
drawdown has a specific capacity of 5 
gpm per foot of drawdown. 

In an artesian system and up to the 
point of dewatering the aquifer, the 
yield and drawdown of a well are 
about proportional—that is, the graph 
of different rates of pumping against 
the corresponding drawdowns for 
equal pumping periods results in a 
straight line. Under water-table condi- 
tions, the yield increases faster than 


the drawdown to a certain point and 
then declines—the graph of different 
pumping rates against the correspond- 
ing drawdowns for equal pumping 
periods results in a smooth curve. This 
means that the specific capacity of a 
water-table well varies with the rate 
of pumping and must be computed 
from the graph. However the specific 
capacity of an artesian well, if it is 
computed after essential equilibrium 
pumping conditions have been reached, 
can be safely used for estimating pump 
settings for any given yield required. 
In the above example, if a new pump 
is to be installed for delivering 1000 
gpm from this well, the pump setting 
must be deep enough to tolerate an 
additional 100 feet (total of 200 feet) 
of drawdown or more. In a shallow 
well (200 to 500 feet deep), this 200- 
foot drawdown when added to a low 
static level might make such a low 
pumping level that continuous opera- 
tion of the well at a rate of 1000 gal- 
lons a minute would be impossible. In 
a deep well, the same conditions might 
make an economically unfeasible, 
though physically possible, pumping 
lift. 

Upon completion of a well, records 
of its pumpage and pumping levels 
should be begun. The pumpage should 
be recorded on a continuous basis; the 
water levels generally should be 
measured weekly, These records serve 
to give warning of water supply fail- 
ure in time to provide needed repairs 
or additional wells. 
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HOUDRIFORMING is a con- 
tinuous catalytic reforming 
process applicable to the pro- 
duction of high-octane gaso- 
line or aromatic concentrates. 
The reactions occurring in 
Houdriforming consist pre- 
dominantly of dehydrogena- 
tion, isomerization, aromatiza- 
tion, and hydrocracking. 

Presented here are data to 
illustrate the reactions which 
occur when processing pure 
hydrocarbons of different 
types as well as pilot unit 
data showing the results ob- 
tained from processing vari- 
ous charge stocks. The appli- 
cations of Houdriforming to 
the production of benzene. 
toluene, and C, aromatic con- 
centrates as well as high oc- 
tame motor gasoline are illus- 
trated by these data. This 
article is based on a presenta- 
tion made before the Annual 
Technical Meeting of the 
South Texas Section, Ameri- 
can Institute of Chemical En- 
gineers, Galveston, October 
19, 1951. 


Multibed Adiabatic Unit, Houdriforming Pilot Plant. 


Application of 


Houdriforming to Produce Aromatics 
And High-Octane Motor Gasoline 


H. HEINEMANN, J. W. SCHALL, and D. H. STEVENSON 
Houdry Laboratories, Houdry Process Corporation, Marcus Hook, Pa 


OUDRIFORMING is a catalytic 
reforming process applicable 


to the production of both aro- 


matic concentrates and high-octane 
motor gasolines from petroleum naph- 
thas. Thermal and catalytic reforming 
of straight run naphthas have been 
subject to many developments in the 
course of the last 20 years. Thermal 
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reforming adequately met the rela- 
tively low octane requirements pre 
vailing in the past. However, as octane 
requirements have increased, thermal 
reforming has suffered largely from 
volume losses of liquid hydrocarbons 
to gaseous hydrocarbons. Catalytic re- 
forming has been practiced mostly in 


the form of fixed bed hydroforming, 
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a process which involves operation at 
elevated pressure and with cyclic re- 
generation, requiring constant pres- 
suring and depressuring of reaction 
vessels. Only recently have reforming 
processes been developed which per- 
mit the production of high octane 
number gasolines at high yields in a 
continuous operation requiring no re- 
generation or infrequent regeneration 
if operated at very severe conditions. 
Houdriforming is a continuous cata- 
lytic reforming process. The reactions 
occurring in the Houdriforming of a 
naphtha charge are selective and con- 
sist predominantly of dehydrogenation, 
isomerization, aromatization, hydro- 
cracking, and desulfurization, Dehy- 
drogenation and dehydroisomerization 
of naphthenes permits the production 
of aromatic concentrates such as ben- 
zene, toluene, and xylenes from naph- 
thene rich naphtha fractions, The same 
reactions plus isomerization of paraf- 
fins and aromatization of paraffins 
result in high yields of high-octane 
motor gasoline from straight-run 
naphtha fractions. In the production 
of both and _ high-octane 
motor gasoline, hydrogen is produced 
with good purity as a by-product of 
he process. The process is continuous 
mt normal operating severity but, at 
extreme severity, peri 
catalyst to 


be necessary. 


aromatics 


ronditions of 
bdic regeneration of the 
remove coke may 
Several pilot units have been oper- 
Bting for the last years at the 
Houdry Laboratories to obtain data on 
Houdriforming various charge stocks. 
Fundamental process data on pure 
lompounds are obtained from isother- 
hal reactor units. Actual 
ta on typical naphthas are obtained 
ith multiple reactor units in which 
e reaction is allowed to proceed 
iabatically in each reactor to simu- 
e€ proposed commercial operation. 
e number of reactors operated in 
ies can be varied to give the desired 
sults different 
charge stocks. Since the major reac- 
interstage reheat- 


two 


processing 





when processing 
tion is endothermic 
ers are provided between reactors to 
reheat the reactor effluent and thus 
supply the endothermic heat of rea 
tion. Recycle hydrogen is separated 
from the liquid product in a simple 
gas separation tank at run pressure 
and temperature and 


room ig , com- 
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pressed and charged along with the 
hydrocarbon feed. The hydrogen con- 
tent of this stream varies from 86 to 
98 percent, depending on the charge 
stock and operating conditions used. 
The quantity of recycle hydrogen is 
regulated so that a sufficient partial 
pressure of hydrogen is maintained to 
prevent or minimize coke deposition 
on the catalyst, 


Houdriforming of Pure 
Compounds 

The primary reactions occurring in 
Houdriforming and contributing to the 
upgrading of the charge stock are the 
dehydrogenation of C, ring naph- 
thenes, the dehydroisomerization of 
alkyl cyclopentanes and the conver- 
sion of paraffins by isomerization, 
hydrocracking and aromatization, In 
normal operation it is obviously im- 
possible to follow completely each one 
of these reactions because of the com- 
plexity of the feed stock and the in- 
teraction of hydrocarbons in the feed 
stock, 

In experimental units it is possible 
to charge pure compounds and to 
analyze reaction products for the in- 
dividual compounds formed. In this 
way, it is possible to follow the trans- 
formation of hydrocarbon classes 
within certain limitations. The conclu- 
sions resulting from such pure com- 
pound work, of course, are not en- 
tirely applicable to mixed feed stocks. 
In the latter case there is competition 
between the various types of hydro- 
carbons for the active sites of the 
catalyst. Due to preferential adsorp- 
tion of certain types of hydrocarbons 
on the active sites, these sites may be 
denied to other types of hydrocarbons 
with a resulting suppression or reduc- 
tion in the rate of specific reactions. 
it is interesting to note the 
extent to which pure hydrocarbons 
react. The processing of pure hydro- 
carbons offers a good means of testing 
catalyst activity for specific reactions. 

Table 1 shows the conversion of cy- 
clohexane to benzene over a typical 
Houdriforming catalyst at 300-psig 
pressure, a hydrogen to oil molar ratio 
of four, and three different severities 
obtained by changing temperature and 
space rate. Comparison with equilib- 
rium conversion under the same con- 
ditions shows that equilibrium was 
reached at each level of 


I ven so, 


essentially 
severity. 
Methyleyclopentane is the most dif- 
ficult of the alkyl cyclopentanes to de- 
hvydroisomerize, Its conversion to ben- 
zene therefore constitutes a severe test 
for catalyst activity. If one disregards 
side reactions such as cracking or ring 
splitting, methyleyclopentane will be 
converted to benzene in yields corre- 
sponding to 80-90 percent of the calcu- 


TABLE 2 
Houdriforming a C, Fraction for Benzene 
Production 


ie tanized Liquid, Volume Percent 
C's, Volume Percent 
. W t Percent 
Ethane, Weight 
Methane, Weight Percent 
Hydrogen, Weight Percent 
Analysis: Vol. Percent 
Benzene 
Toluene 
Meth leyclopentane 





( xane 
Heavier Naphthenes 
Olefins 


Paraffins 


TABLE 3 
Hovudriforming a C, - C; Fraction for Benzene 
and Toluene Production 


Debutamzed Liquid, Volume Percent 
ci 


Ca's, Volume Percent 
Propane, Weight Percent 
Ethane, Weight Percent 
Methane, Weight Percent 
Hydrogen, Weight Perceut 


Analysis: Vol. Percent 





Keusene 

Toluene 
Methyleyclopentane 
Cyclohexane 
Dimethylcyelopentanes 
Methyleyclohexane 
Olefing 

Par sffine 


lated thermodynamic equilibrium 
yields, Due to the uncertainty in the 
calculation of equilibrium values, the 
reaction must be considered as pro- 
ceeding essentially to equilibrium. This 
dehydroisomerization is relatively slow 
and yields approach equilibrium as 
The amount of 
of course, in- 


space rate declines. 
cracking occurring is, 
fluenced by operating conditions and 
also by the amount and nature of 
other compounds present. 

Normal heptane can be chosen as a 
typical paraffin stock for Houdriform- 
ing operations. Wide variations in 
product distribution can be obtained 
by changing catalyst composition and 
operating conditions. At mild operat- 
ing conditions, approximately 9 per- 
cent aromatics, mostly toluene, are ob- 
tained from normal heptane. The 
molar ratio of iso to normal paraffin 
in the C, fraction of the product is ap- 
proximately 1.5. At more severe condi- 
tions the aromatics content will in- 
crease to about 15-16 percent and the 
iso to normal ratio of the C, fraction 
will increase until hydrocracking of the 
isoparaffins formed becomes the pre- 
dominant reaction. The most favorable 
operating conditions must therefore be 
selected on the basis of products de- 
sired (aromatics or isoparaffins) 


Aromatics Production 
The petroleum industry is currently 
faced with the problem of alleviating 
the critical shortage of benzene, tolu- 
ene, and xylenes needed for the defense 
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effort and for the expanding chemical 
and plastics industries. The reactions 
promoted by a Houdriforming catalyst 
can be applied to closely cut naphtha 
fractions for the production of these 
specific aromatics, The charge stock to 
such an operation may include a com- 
bination of benzene, toluene, and 
xylene formers, or it may be so frac- 
tionated as to include formers for only 
one of these aromatics. The choice of 
naphthenes to include in a charge 
stock will depend, in part, on the type 
of charge stock, the desired yield of 
specific aromatics, and the separation 
scheme to be used. Best yields of aro- 
matics will be obtained by running 
closely cut fractions resulting prin- 
cipally in the formation of only one 
of the aromatics. However, economic 
considerations will in certain cases 
favor an operation in which a blend 
of aromatic formers is charged. 

The results of processing a closely 
fractionated naphtha containing only 
C, hydrocarbons are presented in 
Table 2. This stock, because of its high 
content of methylcyclopentane (56.7 
volume percent), presents a rigid test 
material for an aromatics producing 
catalyst. In a once-through operation. 
a debutanized product containing 51.2 
volume percent benzene and 3.9 vol- 
ume percent toluene was obtained. 
Higher conversion of the naphthenes 
is possible by increaing the severity 
of operation, however, the conversion 
efficiency* is markedly reduced, The 
most efficient conversion of naph- 
thenes would be obtained with a re- 
cycle operation at sufficiently mild 
conditions to keep side reactions neg- 
ligible. 

Another typical naphtha, fraction- 
ated to contain only benzene and tolu- 
ene formers, was processed and the 
results are presented in Table 3. In a 


naphthenes converted to aromatics 
* Defined as 
naphthene disappearance 
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Figure 1, Octane Number and RVP of Stabilized Gasoline as Functions of Yield. 


once-through operation, a debutanized 
product containing 15.6 volume per- 
cent benzene and 31.7 volume percent 
toluene was obtained. This yield of 
aromatics represents approximately 90 
percent total conversion of naphthenes 
to aromatics. This high conversion of 


naphthenes was accomplished with 





Houdriforming C. Fracti for A 


Cs, Liquid, Volume Percent Charge 
Ca's, Volume Percent 

Propane, Weight Percent 

Ethane, Weight Percent 

Methane, Weight Percent 
Hydrogen, Weight Percent 


Charge 


Analysis: Volume Percent 


Cs, 
Liquid 


Charge Stock 


Houdriforming Naphthas for Motor G 


very little loss due to side reactions. 
Approximately 1300 standard cubic 
feet per barrel of 98 volume percent 
hydrogen is produced as run gas fro 

this charge stock. Since no CO o 
CO, is present in this hydrogen, it i 
a more useful product for most pur 
poses than hydrogen of similar « 
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Cs, Liquid, Vol. Perceat Charge 


C4 Cut, Vol. Percent 
Propane, Weight Percent 
Ethane, Weight Percent 
Methane, Weight Percent 
Hydrogen, Weight Percent 


Inspections of Cs, Liquid 





Cs, 
Charge Liquid 
Gravity, °API 





Toluene 

Cs Aromatics 
C9 Aromatics 
Naphthenes 
Ye fins 
Paraffins 


F-1 Octane No 
(Total Cs, Liquid) 


F-4+4.6 cc TEL Aviation Blending P.N 
Aromatic Portion) 
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Disti! ation, ASTM, °F.: 
25 LBP 
09 10 Percent 
18.4 50 Percent 
2.0 90 Percent 
2.0 ..P 


E 
42 Octane Nambers: 
F-1 Clear 


F-1+3 ec TEL/Gallon 
Reid Vapor Pressure, psi 
Chemical Composition: 

Paraffins 

Olefins 

Naphbthenes 

Aromatics 
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Figure 2. Yield-Octane Relationship for Houdriforming Various Naphthas. 


higher purity obtained in a hydrogen 
plant using a water gas shift reaction. 
Houdriforming is also applicable to 
the production of C, aromatics for use 
as chemicals or in aviation gasoline 
blending stocks. Table 4 presents data 
obtained from processing two different 
fractions containing predominantly C, 
hydrocarbons, The first stock con- 
tained 42 volume percent naphthenes 
and yielded a product containing a 
total of 40.8 volume percent aromatics. 
he aromatics when separated from 
he liquid product had an aviation 
lending performance number of 190 
F-4 1.6cc TEL). The second charge 
tock shown in Table 4 contained con- 
iderably more naphthenes (61 volume 
recent) and vielded a product con- 
ining 61.8 volume percent aromatics. 
1c aromatics from this product had 
aviation blending performance 


220 (F-4 t.6cc TEL). In 





umber of 


both cases very little hydrocracking 
occurred as evidenced by the low yields 
of butanes and lighter hydrocarbons. 


Motor Gasoline Production 


High yields of high-octane motor 
gasoline are obtainable from straight- 
run naphthas. Figure 1 presents the 
Reid vapor pressure, octane number 
and yield of C,. motor gasoline ob- 
tained when processing an East Texas 
type naphtha. The data presented 
were obtained by varying space rate 
and temperature at a constant pres- 
sure and recycle gas to oil mole ratio. 
A 93 F-1 clear octane gasoline with a 
Reid vapor pressure of 7.2 psi was 
obtained at a yield of 89.7 volumes 
percent, Under all of the conditions 
used to obtain the data in Figure 1, 
outside butanes are required for 10- 
pound RVP gasoline. 


More detailed data for an East 
Texas type naphtha and two other 
naphthas are presented in Table 5. 
Inspections of the charge stock, and 
yields and inspections of the C,, 
product are presented. At the 90 F-1 
clear octane level, the yields of Cs, 
product for the three stocks range from 
84.3 to 86.6 volume percent with yields 
of butanes ranging from 5.2 to 7.2 
volume percent. In all cases there is 
an increase in ASTM distillation end 
point of the product over that of the 
charge. However, this increase is to be 
expected when converting naphthenes 
to the corresponding aromatics. 

The yield of C,. product vs F-1 
clear octane number for each of the 
three stocks is presented in Figure 2. 
Although starting at different octane 
levels, each of the stocks yields ap- 
proximately the same volume percent 
gasoline at the 90 F-1 clear octane 
level. The curves as shown in Figure 2 
show no sharp decrease in yield for a 
given octane improvement. It must be 
expected that a sharp |-reak in the 
curve will occur at some point because 
of excessive hydrocracking. However, 
excessive hydrocracking was not en- 
countered at any condition of severity 
used in processing these charge stocks. 
The hydrogen content of the run gas 
and recycle gas for these operations 
varied between 86 and 96 volume per- 
cent depending upon the severity of 
operation. It is of interest to mention 
that the data presented for motor gaso- 
line production were obtained with 
catalysts having previous continuous 
operating histories of from 800 to 
1400 hours and therefore represent 
performance of well aged catalyst. 


Conclusions 


High yields of benzene, toluene, or 
xylenes are possible from the Houdri- 
forming of close cut naphtha frac- 
tions. Conversion of naphthenes to 
aromatics of up to 95 percent of equi- 
librium are obtained along with large 
quantities of 98 volume percent purity 
hydrogen. Low octane straight-run 
naphthas can be processed to high 
yields of high-octane motor gasoline. 
Data presented for a few feed stocks 
show yields of debutanized motor gas- 
oline up to 86.6 volume percent of 
charge when processing to the 90 F-1 
clear octane level. 
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0 SUBSTANCE is a “perfect” 
N gas, liquid, or solid, and the 
- A . . ” 

deviations from “perfection 


(i.e., the exact following of physical 
laws) of many properties of different 
real substances tend in the same di- 
rection. Thus, if instead of deriving 
equations or plotting absolute values 
of properties of one substance against 
temperature, these are considered and 
plotted against properties of another 


THE METHODS described in 
this article for the correlation 
of physical chemical data 
used in petroleum technology 
depend on the comparison of 
the properties of one sub- 
stance with those of another 
substance under the same 
conditions, both by algebraic 
methods based on sound ther- 
modynamic equations, and 
geometric plotting. While the 
methods have been developed 
generally and have many ap- 
plications in other branches 
of chemical engineering and 
physical chemistry, many are 
particularly useful in the pe- 
troleum industry. 

Dr. Othmer is professor of 
chemical engineering and 
head of the department, Poly- 
technic Institute of Brooklyn 
and whereas Dr. Gilmont has 
been connected with the same 
institution, his present address 
is The Emil Greiner Company, 
New York. 
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Figure |. Plot of Vapor Pressure of Representative Hydrocarbons against that of Hexane. 


Correlating Physical and 
Thermodynamic Properties 


Part I 


DONALD F. OTHMER and ROGER GILMONT 
Polytechnic Institute of Brooklyn 


substance always taken at the same 
temperature, an opportunity is given 
for smoothing the irregularities of the 
properties of the substance by balanc- 
ing thern against those of the other. 

A second major attempt has been 
the derivation of equations and the 
development of them graphically so 
as to give straight line plots which 
will take advantage of the simplicity 
and precision of extrapolating and in- 
terpolating data as well as minimizing 
the amount of experimental data re- 
quired. 

The classic example of a plot which 
balances relative values of properties 
of two different substances rather than 
plotting absolute values of one is that 
of Duhring, wherein approximately 
straight lines are obtained by plotting 
temperatures at which aqueous solu- 
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tions boil against the temperature at 
which water boils at the same pres- 
sure. Perry and Smith®* showed tha’ 
improvements were obtained by plot 
ting the reciprocal temperatures of 
the boiling solution against the recip 
rocal temperatures of boiling water 
always at the same pressures, How 
ever, there is a certain inconveniencé 
in plotting temperatures, or reciproca 
temperatures, on both axes, since tem 
perature is usually the independent 
variable. A more convenient method 
is that of plotting pressures against 
pressures. Such methods have been de- 
veloped by Othmer and co-workers*** 
to cover a large number of other prop- 
erties, and it has been shown that 
straight lines may be obtained in 
plotting many of these properties 
against each other, or against the vapor 
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benzene or other 
substances, al- 


water, 
convenient reference 
ways at the same temperature, Heat 
quantities, such as latent heats, heats 
of solution, or of reaction are the 
controlling functions for the slopes of 
these lines, Furthermore, methods are 
obtained for giving straight-line plots 
of many properties, the plotting being 
made against temperature, which is 
the most common variable of .interest 
in considering such properties. In still 
other cases, straight line logarithmic 
plots have been developed by Othmer 
and Gilmont"* for various properties 
involved in distillation when plotted 
against total pressure on the system 
r against other combinations of prop- 
rties. 


pressure ol 





Vapor Pressure and Latent Heat 
Single Components‘ 

For correlating vapor-pressure data 

¢ starting point is usually the Clau- 

ius-Clapeyron equation. This is stated 

r one mole of material at the vapori- 

tion (or condensation) point where 

is pressure, 7 is absolute tempera- 

re, L is latent heat per mole, and R 
the gas constant: 

dP LP ‘ dT 

dT ty RD RT 

this is integrated, assuming L con- 

stant over the range of integration, the 
resulting expression is: 


(1) 


u ! P u > 
7, | ae 
where C is a constant of integration. 
Consequently, the plot of the loga- 
rithm of vapor pressure against re- 
ciprocal temperature can be used for 
a correlation to give a line that may 
be assumed straight over a narrow 


112 


temperature range. Actually, the vari- 
ation of the latent heat with tempera- 
ture makes the line a curve. For a 
second material whose latent heat is 
L’ and whose vapor pressure is P” 
(always at the same temperature 7) 
there may be written an equation cor- 
responding to equation (1). 

! AP’ dT 

L’ : Pp’ RT 
Since the temperature 7 is identical 
in both cases: 
dT ] dP l dp’ 
RT Lx Sp vu xX p® 
Furthermore dP?/P ==din P, Conse- 
quently, this relation becomes: 

din P L 
din P” L 

Equation (5) states that the ratio of 
molar latent heats at any temperature 
is equal to the ratio of the differentials 
of the logarithms of the vapor pres- 
sures at the same temperature. 

If the ratio L/L’ can be considered 
constant over certain ranges of tem- 
perature and pressure in question, then 
equation (5) represents a straight line 
when plotted in the variables dP/P 
against dP’ /P" or d log P against d log 
P’. Since these expressions are in the 
form of x/y =a, the straight line they 
represent goes through the origin. 
Thus, it follows that if a value of 
dP/P or d log P is known at any tem- 
perature, the plot of differentials of 
the vapor pressures can be evaluated 
against those of a reference substance 
over the entire range of temperatures. 
Consequently, the vapor pressures can 
be determined. In general, it is incon- 
venient to plot this differential form 
from tabulated data; and the form 
given below is of much more use. 


(3) 


(5) 


Integration of equation (5) gives 
approximately the relation: 


log p’ + C (6) 


L 
log P = L’ 


This relation states that if the vapor 
pressures of two substances at the 
same temperature are plotted against 
each other on logarithmic paper, a 
straight line will be obtained, the slope 
of which is the ratio of the molar 
latent heats. It can be seen immediately 
that when equation (6) is plotted, it 
gives lines much more nearly straight 
(sufficient for all practical purposes 
except in the critical range) than does 
a plot of equation (3). The irregu- 
larity in both cases is caused by the 
diminishing value of latent heats with 
increased temperature; and the quo- 
tient of two quantities diminishing ac- 
cording to the same general pattern 
obviously changes less than either 
quantity itself. Thus, the use of the 
reference substance plotting method 
smooths out the idiosyncracies of one 
substance by balancing them against 
the corresponding ones for another. 

Figure 1 shows the plot of equation 
(6) for various hydrocarbons against 
hexane as a reference substance. In 
most cases the equation is not needed, 
and vapor pressures are plotted on 
logarithmic graph paper (or loga- 
rithms of pressure values are plotted 
on ordinary graph paper) by three 
steps: 1) corresponding temperatures 
and vapor pressures of the reference 
substance are read from a table; tem- 
peratures are indicated on the X axis at 
appropriate values of pressures, with 
ordinates erected accordingly; 2) pres- 
sure is plotted from the logarithmic 
scale of the Y axis on these respective 
temperature ordinates so obtained; 
(the same pressure unit does not have 
to be used on both the X and Y axis, 
since there is a constant ratio between 
any two units; this ratio would merely 
move the line up or down on the plot 
without changing its form or slope) ; 
3) points so obtained are connected by 
a line, which is straight. (In Figure 1 
the drawing made from the original 
plot only has the ordinates of temper- 
ature shown; and these were super- 
imposed on the ordinates representing 
pressures. ) 

It will be seen that this method of 
making the plot, while plotting pres- 
sures at the same temperatures, actu- 
ally provides a temperature scale of 
ordinates to be used directly, and pre- 
pares the graph paper with pressures 
on the vertical axis against tempera- 
tures on the horizontal axis for direct 
plotting. 

By a plot such as Figure 1, the 
vapor pressures over an entire range 
can be determined either from two 
values of vapor pressure of the ma- 
terial, or from one value and the slope 
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L/L’ when used in equation (6). 
(Since the latent heat of the reference 
substance is known at any tempera- 
ture, the slope may be readily deter- 
mined from knowledge of a single 
value of latent heat of one mole of the 
material.) In either case, it is con- 
venient to take the normal boiling 
point for the one point. Since the ratio 
of molar latent heats with respect to 
the reference substance is found by de- 
termining the slope, this ratio can be 
used to determine the latent heats of 
the material in question at any desired 
temperature where the molar latent 
heat of the reference substance is 
known, If the lines are plotted on the 
same graph for families of materials, 
there are possibilities of other rela- 
tionships existing between the curves, 
such as common intersecting points. 
This may even reduce the data neces- 
sary for a complete evaluation of 
properties of one material of a series 
to only one point (such as the normal 
boiling point), or to a slope, that is, 
one value of latent heat. A similarity 
is present here to the empirical Cox 
chart;' but it has been shown* that the 
intersection in a single point is only 
true for ideal solutions, and since the 
present plot does not include this as- 
sumption, it is more correct. Also, it 
has the major advantage of using 
standard graph paper and baving the 
valuable heat relations involved in 
the slopes. 

Note: For most engineering work, the 
slope of a line may be readily deter- 
mined to the desired precision using a 
millimeter scale on a graph of ordinary 
size. A distance of 10 cm. is laid o 
horizontally from a point on the line, 
and a dot made on the paper. The ver- 
tical distance between this dot and the 
line, that is, the vertical leg of the right 
triangle of which the line ts the hypote- 
nuse, is measured in centimeters; when 
divided by 10 this gives the value of the 
slope of the line directly. Thus, if the 
distance was 6.45 cm., the slope is 0.645. 
The slope is the tangent of the angle, 
that is, the opposite side (the vertical 
leg) divided by the adjacent side (the 
horizontal leg) originally taken as 10 cm. 

Interpolation and extrapolation of 
a plot such as Figure 1 may be done 
with considerable precision. Latent 
heats at any temperature may be de- 
termined through the use of the ratio 
L/L’, the slope of the line, if L’, the 
latent heat of the reference substance, 
is known at al] temperatures (as it is 
if water or other common material is 
used as the reference substance). 
Values of L calculated from this plot 
are much more close to the actual 
value than those from plots made by 
using equation (2), 

It is usually desirable that the criti- 
cal points of the material and of the 
reference substance be in the same 
general range, since it is at the critical 
point that L becomes zero. 
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Figure 3. Partial Pressures of Carbon Dioxide from Benzene Solutions of Indicated Mole Percent 
Carbon Dioxide. 


Vapor Pressure and Latent Heat 
Binary Mixtures** 

The important interrelation of vapor 
pressures and the composition of mix- 
tures of two volatile components is 
well illustrated by using as an example 
the system benzene-toluene. In Figure 
2, against the network of ordinates rep- 
resenting both vapor pressures of ben- 
zene and corresponding temperatures, 
the lines representing vapor pressures 
of different benzene-toluene solutions 
are plotted. 

These lines are not parallel, but the 
slopes vary between the slope of the 
benzene (45°) line and the toluene 
line. Since all of the extensions of 
these lines intersect at the junction of 
the benzene and toluene lines, a single 
vapor pressure determination is all 


that is necessary to fix each line, This 
point might be most readily taken 
from the normal boiling point of the 
solution. Thus, the horizontal line rep- 
resenting 760 mm. pressure intersects 
the constant concentration lines at the 
corresponding normal! boiling temper- 
atures. Also, any other horizontal ‘line 
at constant pressure gives at its inter- 
sections the boiling temperatures of 
the several solutions; and the inter- 
sections on any temperature ordinate 
give the pressures of the solutions of 
different concentrations at that tem- 
perature. Thus by using the common 
intersection and a single boiling point 
curve at one pressure—or vapor pres- 
sure vs. composition at one tempera- 
ture—the complete system at all values 
of temperature, pressure, and compo- 


Figure 4. Partial Pressures of Nitrogen trom Benzene Solutions of Indicated Mole Percent Nitrogen. 
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sition may be elaborated for any ideal 
system, in which category falls almost 
all liquid hydrocarbon mixtures, par- 
ticularly those of the same homologous 
series. Furthermore, the slopes of the 
lines of Figure 2 represent ratios of 
the molar latent heats of the vapors 
coming from solutions of different con- 
centrations to the molar latent heat 
of benzene. Since the latent heats of 
different compositions of an ideal solu- 
tion are directly dependent on the pro- 
portional latent heats of the compo- 
nents (there being no heat of solution) 
the slope of each line of different 
constant concentration may be calcu- 
lated, and drawn through the inter- 
section of the extension of the vapor 
ressure lines of the pure components. 
‘he entire system for most pairs of 
hydrocarbons thus results from a 
knowledge—as a minimum—of the 
boiling point and latent heat at atmos- 


Figure 5. Isosteres of Ethyl Chloride Adsorbed 
on Charcoal 
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pheric pressure of the individual com- 
ponents. 


Gas Solubilities*® 

As examples of gas solubility in 
which the solute gas is believed not 
to combine with the solvent, systems 
of nitrogen and carbon dioxide in 
benzene as a representative nonaque- 
ous solvent are illustrated. 

The solubility data for carbon di- 
oxide in benzene appear to follow the 
normal trends, These data are plotted 
in Figure 3, over the temperature 
range involved, 30° to 60° C., and the 
solution concentration range, up to 70 
mole percent carbon dioxide, they 
give straight lines, These lines fan out 
slightly, indicating a slightly increas- 
ing amount of heat required for gas 
evolution with higher gas concentra- 
tions, which is the usual case. 

The data for nitrogen in benzene 
plotted in Figure 4, are given for 75°, 
100°, and 125° C.; and nitrogen con- 
centrations in solution up to 16 mole 
percent are included. These data give 
straight, practically parallel lines over 
the temperature range; but unlike the 
usual gas-liquid system, the slopes of 
these lines are negative. The solubility 
of nitrogen in benzene increases with 
temperature, as shown by the fact that 
a horizontal, or constant-pressure line, 
cuts higher valued concentration lines 
in going toward the right (higher tem- 
perature). The heat of evolution of 
nitrogen from benzene is negative; i.e., 
unlike any latent heat of vaporization, 
heat is given up and the liquid is 
heated by evolution of the gas. 


Gas Adsorption‘ *' 

The application of logarithmic 
vapor-pressure plots, with a reference 
substance, to gas adsorption on solids 
such as activated carbon has been de- 
scribed.'” *" Straight lines are obtained, 
as shown in Figures 5 and 6, from 
which the heat of adsorption can be 
calculated. 


Use of Critical Constants Single 
Components’ 

Vapor pressures of different ma- 
terials are of interest over the entire 
conceivable temperature range. There- 
fore, no one liquid can always be used 
as the reference material in the plots 
above described, because it would either 
freeze or go above its critical point 
somewhere throughout such a wide 
range. Also, it has been noted that 
some lines curve somewhat when near 
the critical point of either the refer- 
ence or of the plotted substance. Vari- 
ous liquids should therefore be used 
as reference materials, and the one 
used should have properties similar to 
those of the plotted material. Reference 
materials varying in vapor pressure 


properties between carbon dioxide and 
mercury have been used, so that the 
vapor pressures and critical points of 
the plotted material would not be too 
diverse from that of the reference ma- 
terial. 

As an example may be cited the 
case of ammonia, which when plotted 
against water gives a line having a 
slope of 0.5206 throughout most of 
the range. Near the critical point, the 
curve bends slightly and the slope 
increases to a maximum of 0.5678. 
Probably the large difference between 
the critical temperatures of water and 
ammonia accounts for this change of 
angle and the corresponding calcu- 
lated value of latent heat in this 
range. Chlorine may be used instead 
as a reference as it has vapor pres- 
sures and a critical temperature more 
nearly those of ammonia. When am- 
monia is plotted against chlorine, the 
deviation of the slope is much less; 
i.e., a much straighter line is obtained 
to represent the vapor pressures and 
latent heats. 

The use of so-called reduced tem- 
peratures and reduced pressures, de- 
pending on critical constants, may be 
used to straighten the lines of the 
previous article right up to the critical 
points. These reduced values are not 
usually used unless considerable pre- 
cision is desired in the critical range 
because: a) very satisfactory results 
are obtained on the direct plot; b) the 
calculations to and from reduced 
values are tedious; c) absolute values 
of temperatures and pressures which 
are used for reduced values compli- 
cate the plot; d) the critical values 
are known only for a relatively small 
number of compounds, although meth- 
ods have been proposed for calculating 
them for others; e) the only substan- 
tial advantage shown by the use of 
reduced values is near the critical 
point; and this region only occasion- 
ally finds use in practice; f) in many 
of the most valuable uses of the plot, 
the vapor pressure of the reference 
compound itself was considered under 
some other condition, such as water 
out of an aqueous solution; and if 
the critical conditions are assumed to 
be the same, the reduced plot is the 
same as the simple plot. 

Reduced values, like the method of 
plotting described, may however be 
used to balance even more closely the 
properties of different materials 
against one another in such a way that 
irregularities will be neutralized. 

The reduced temperature for a given 
material is the ratio between the ab- 
solute temperature under consideration 
(in either degrees Rankin or Kelvin) 
and the critical temperature of the 
compound on the same scale. It is 
thus a dimensionless quantity for the 
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Figure 6. Isosteres of Benzene Adsorbed on 
harcoal between 0° and ° 


particular material; obviously, at the 
same temperature as ordinarily con- 
sidered, there will be a different value 
of the reduced temperature for every 
compound. 

The reduced pressure likewise is 
the ratio of the absolute pressure ex- 
erted by the compound and its critical 
pressure. Thus, 
re = T/Tcand Pe= P/Pe (7) 
Teand Pe are reduced values of 

temperature and pressure 
TandP are normal values of 

temperature and pressure 
Te and Pe are values at the criti- 

cal of temperature and pressure 
Reduced pressure is also individual 
for every different compound at the 
same pressure. For example, the nor- 
mal boiling point (1 atmosphere), 
when converted to reduced pressures 
is the reeciprocal of Po measured in 
atmospheres. Thus, there is different 
reduced pressure for the atmospheric 
boiling point for every material. 

An advantage of the units per se is 
that they are dimensionless; and re- 
duced temperatures and pressures cal- 
culated in any English or metric unit 
may be used interchangeably with any 
other values calculated from other 
units, 

When reduced temperatures and 
pressures are considered as a means of 
comparison in this method of plotting, 
the plot is of the logarithm of the 
reduced pressure of one substance 
against the logarithm of the reduced 
pressure of the other substance at the 
same reduced temperature for each. In 
the same manner as the equation pre- 
viously obtained, the following gen- 
eral relation may be developed: 


where 


log Px = Le L's log Pa+C (8) 
where P, and P’, are reduced pres- 
sures of the two materials at the same 
value of the reduced temperature. Ly 
and L’, may be termed the “reduced 
molal latent heats” of the respective 


compounds, also at the same value of 
the reduced temperature, Thus, 


Lle= x and L’, = + (9) 
or 

a ay ¢ 
L’,n ” §@L’'Te 

The pencil of lines of Figure 7 rep- 
resent reduced vapor pressures of the 
lower straight-chain hydrocarbons 
plotted against the reduced vapor 
pressures of water, always taken at 
the same reduced temperature. (Meth- 
ane in this as other correlations is an 
exception and falls apart since it has 
no carbon to carbon bond.) To prevent 
confusion in the plot, only the points 
corresponding to the boiling points at 
1 atmosphere are indicated, although 
the remaining data also fall on the 
indicated lines. 

Of interest is the fact that every one 
of these absolutely straight lines goes 
through the reduced pressure point, 
1,1, corresponding to the critical points 
of all of the plotted compounds and 
of water. This has an interesting and 
useful corollary. From the two-point- 
slope form of a straight line, when m 
is slope, 


lc — m= slope ofline (10) 


Y—Y =m 1 
rs (11) 
there follows: 
log Pe - log 1 _ 
log P’x — log 1 


m (12) 


Since log 1 = 0, 
log Ps/log P’s =m (13) 

The last equation, showing the ratio 
of the reduced pressures as equal to 
m, may be equated to the ratio of the 
reduced latent heats, which also equals 
m, the slope of the line. Thus, 

log Ps/log P’,= Le/L's (14) 

This may be stated: at any given 
value of reduced temperature, the ratio 
of the value of the reduced pressure of 
any material to that of another is 
equal to the slope of the line on loga- 
rithmic coordinates representing the 
reduced pressures, and is also equal 
to the ratio of the reduced molal jatent 
heats of these compounds. 

One advantage of the above state- 
ment is that it allows, by the use of 
only one point of vapor pressure, the 
immediate and exact calculation of the 
vapor pressure and of the latent heat 
at any temperature up to the critical 
point of any substance for which the 
critical values are known or can be 
calculated. It is unnecessary to make 
any plot, since there is no constant 
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to be considered or evaluated. 

In Figure 7 all of the boiling points, 
which are indicated and numbered, 
fall on a straight line—a line of con- 
stant pressure (1 atmosphere), Lines 
have been drawn for constant pressures 
of 0.5, 1, 2, 3, 5, 10, and 20 atmos- 
pheres. Likewise the lines of constant 
temperature for these compounds have 
been determined; and a few lines, 
those of 50°, 100°, and 150° C., have 
been plotted. No attempt is made to 
work out a complete plot in this man- 
ner; but it is desired merely to show 
how such a vapor pressure plot for a 
homologous series of compounds might 


Figure 7. Plot of Reduced Vapor Pressures on 
Lower Hydrocarbons. 
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be prepared wherein lines of constant 
temperature, constant pressure, and 
constant reduced pressure all are 
straight, 


Binary Mixtures'’ 


Following the previous technique,’ 
the logarithm of the reduced total 
pressure of the binary system at con- 
stant composition may be plotted 
against the logarithm of the reduced 
pressure of a reference substance 
(which may be one of the components 
of the system) ; both reduced pressures 
taken at the same reduced tempera- 
ture. This gives a series of lines (iso- 
steres) taken at suitable constant com- 
positions to describe the system com- 
pletely. All of these lines pass through 
the origin, which represents the criti- 
cal point for each isostere. 

The slope of each total pressure line 
in this reduced plot for a binary sys- 
tem is equal to the ratio of the reduced 
latent heat of the mixture in question 
to the reduced latent heat of the refer- 
ence substance. 

To make this plot, the critical pres- 
sure and temperature must be known 
for the mixture at the composition of 
each different isostere. Unfortunately, 
there are very few binary systems for 
which such information is available 
experimentally. Moreover, no simple 


relation exists between these variables 
and the critica] constants for the pure 
components, as is apparent from the 
systems for which data are available. 
Kay’s rule® which assumes that the 
critical value for the mixture is the 
average of those for the pure com- 
ponents weighted according to mole 
fraction, is about as applicable as 
Raoult’s law, of which it is a specific 
case, 

The data for the system propane-n- 
pentane are plotted against water as 
the reference substance in Figure 8. 
For this system the slope of the iso- 
steres passes through a minimum. This 
is an indication that at a given reduced 
temperature (or pressure) the reduced 
latent heat of evaporation of the sys- 
tem as a function of composition 
passes through a minimum, 


Vapor Composition Equilibrium 
Constant® 
The vapor composition equilibrium 
constant is usually derived from 
Raoult’s law, 
p P.x (15) 
and Dalton’s law. 

P =p (16) 
which, when combined with Avogadro's 
law, give the equilibrium relation: 

p = P.x Py (17) 
where, at a given temperature, p 1s the 
partial pressure of the hydrocarbon 


Figure 8. Reduced Pressure Plot for lsosteres of Propane-n, Pentane System 
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under discussion in the gas phase; P, 
is the vapor pressure of the pure com- 
ponent; P is the total pressure; x and 
y represent the mole fractions of the 
particular hydrocarbon in the liquid 
and the gas phase, respectively; and 
Xp represents the sum of the partial 
pressures of the various components. 
More usually fugacities are substituted 
for the pressures, and the above equa- 
tion is written: 


y f, 


x fen 


K (18) 


where /, is the fugacity of the liquid, 
fm is the fugacity corresponding to the 
total pressure, and K is the so-called 
equilibrium constant which is thus de- 
fined. 

This ratio of the composition in the 
vapor phase to that in the liquid 
phase is extremely important in design 
work; in an attempt to correlate the 
data, a plot of the K values for each 
individual hydrocarbon at constant 
pressures was made against the vapor 
pressures of a reference substance at 
the same temperatures. (It was found 
that a plot of the vapor pressure of 
hexane, a typical hydrocarbon, against 
the vapor pressure of water at the same 
temperature gave a substantially 
straight line in the temperature range 
to be used. Because of the ease of 
working with the tabular data for the 
vapor pressure of water, water was 
used as the reference substance in all 
subsequent work; it follows that if 
straight lines are obtained when plotted 
against water, straight lines would 
also be obtained if plotted against the 
same or a different hydrocarbon.) As 
an example, Figure 9 is a plot of the 
K values of methane and of propane 
against the vapor pressures of water, 
which is similar to the usual plot for 
pressures. 

The lines plotted in Figure 9 would 
be expected to be straight from an 
algebraic consideration of the rela- 
tions involved, for those cases where 
Raoult’s, Dalton’s, and Avogadro's 
laws hold. If values of y in equations 
(17) and (18) are equated, 

Pyx P 
P y Kx of P 
When logarithms are taken, 
log P, — log P = log K (20) 
If differentials are taken and the equa 
tion is divided by d log P,. 

d log P. d log P 
“dlog Py ~ diog P. 

The first term is equal to unity. 
From previous work® it is known that 
d log P/d log P, (the slope of the 
straight line obtained by plotting P 
against P, on logarithmic paper) is a 
constant; hence d log K/d log P, must 
also be a constant. This value is, how- 
ever, the slope-of the line of K plotted 


K (19) 


d log K 
> (21) 
d log P, 
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Figure 9. Vapor Composition Equilibrium Constant (K) Values of Methane and of Propane ot Constant Pressures. 


against P, on logarithmic paper; if 
the slope is a constant, the line is 
straight. Thus: 

(22) 


log K=alog P. +b 


where a and 6 are constants which de- 
pend, among other things, on the par- 
ticular total pressure in question. 
Equation 22 is based on an assumption 
of Raoult’s law and the gas laws. 
Where these do not hold, fugacities 
have to be substituted for pressures; 
and a similar equation would result 
which would hold over a wide range. 
The present correlation is most useful 
in the temperature and pressure ranges 
where the logarithmic plot of pres- 
sures holds; fortunately these ranges 
cover most of the field of engineering 
practice, 

The lines of Figure 9 are drawn, 
using water as a reference substance; 
and its vapor pressure has a straight 
line relation with that of the individual 
hydrocarbons on this plot, as already 
indicated; hence adjustment of the 
values of a and 6 gives this equation 
based on the vapor pressure of the 
substance itself, if desired. 

Deviations from Equation (22) and 
a straight line are probably within 
range of precision of the values given 
for K for these lower hydrocarbons. 
In extended ranges of temperature 
and pressure, the correlation may not 
be linear on the logarithmic plot; and 
the use of critical constants to -give 
reduced values of the temperatures and 
pressures might aid the correlation. 

Figure 10 is a nomograph presented 


by Scheibel and Jenny** based on the 
principles described above. The tem- 
perature scale is based on the loga- 
rithm of the fugacity of liquid pen- 
tane. The pressure scale is based on 
the logarithm of the fugacity of the 
vapor of pentane. For this calibration 
a curve passing approximately through 
the center of the range of fugacity 
variation was chosen, If the vapor 
fugacity were independent of tempera- 
ture, all the component scales in the 
nomograph would be straight lines 
parallel to the pressure and tempera- 
ture scales and logarithmically cali- 
brated. The major deviations are com- 
pensated by the curved lines which 
result from the empirical construction 
of various compound scales. All of 
these scales were found by the in- 
tersection of line connecting the vari- 
ous temperature and pressure condi- 
tions which give the particular K value 
to be located, 

A line connecting the given tem- 
perature and pressure intersects all 
the component scales at the values of 
the respective equilibrium constants 
(K values). Over the greatest range of 
conditions the nomograph gives values 
which agree with published data with 
an accuracy of about 2 percent. This 
is within the reliability of the basic 
data. However, at pressures greater 
than 300 and less than 10 psi., the 
deviation of the values given by the 
nomograph from the published data 
increases to about 10 percent or more 
at certain temperatures. 

At high pressures the K values 
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for the different components have been 
found to vary with the composition of 
the mixture. This variation is greatest 
as the critical point of the mixture is 
approached. At the critica] point the 
K values of all components are unity. 

For temperatures below 300° F, and 
for pressures between 10 and 300 psia., 
Figure 10 gives results which agree 
exceptionally well with the calculated 
K values. Outside this range, the K 
values obtained from the nomograph 
should be checked against actual ex- 
perimental data in line with the limi- 
tations discussed in the preceding 
paragraph. 

End of Part 1. Part Il will appear 


in an early issue. 
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General View of Anglo-lranian Oil Company's Abadan Plant, the Largest Refinery in the World. (Acme Photo.) 


Abadan Refinery Tied Up Shortly 
After Big Cat Cracker Completed 


IED up after only three months of 
gS Sear e is the giant fluid catalytic 
cracking unit at Abadan at the head of 
the Persian Gulf which went on stream 


in April. By the end of that 
trial run at 


month it 
29,000 
changed 


had completed one 


barrels daily, and was being 


ver for a second test, this time at 25,000 
barrels daily 

The Anglo-Persian (now Anglo-Iran- 
ian) Oil ¢ 
\badan 


capacity 


building the 
daily 
and 


ompany began 
initial 
1909, 


rhis pio- 


refinery with an 


of 8000 barrels in 
completed it three years late 
neer Middle 
and modernized on 


The 
brought into operation in 1940, was soon 


East refinery was enlarged 


several occasions 


aviation gasoline plant, first 
enormously expanded to meet enhanced 
Allied requirements, including those of 
Russia. From the standpoint of capacity 
the Abadan close 


on 500,000 barrels daily, is the world’s 


refinery, processing 


kind 


with 


undertaking of its Crude 


effected 


largest 
oil distillation is atmos- 


pheric and vacuum equipment, while 
thermal conversion facilities comprise a 
installation with a rated ca- 
pacity of 125,000 barrels daily 

The Development Section at the Sun 
Research Station of 


Oil Company has a catalytic 


retorming 


bury Anglo-Iranian 
cracking 
producing high quality 


pilot plant for 


gasoline, employs 15 technicians and 
processes about 100 imperial gallons a 
day. Minor modifications effected to the 
Abadan “cat” 
work at 
calculated to raise its capacity to 35,000 


at 48 to 50 percent volume 


cracker in the light of 


Sunbury, and elsewhere, are 
barrels daily 
conversion 
The Abadan 
project was planned to improve the bal- 
black oils. The cat 
cracker has been designed for two oper- 
taking 25,000 barrels daily 


Fluid catalytic cracking 
white and 


ance ot 


ations, 1. é., 
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at a light product conversion rate of 55 
percent, and coping with 29,000 barrels 
daily at a conversion rate of 45 percent. 
Input will, as noted before, eventually 
be stepped up to 35,000 barrels daily 
This giant cat cracker was designed 
by the Foster Wheeler Corporation of 
U. S. A. and built under the over-all 
supervision of its The gas 
Badger & 
Company, Ltd., and erected under the 
Technical 


engineers 
plant was designed by E. B. 


guidance of its 
personnel from Matthew Hall & Com- 


engineers 


pany, several of the British staff of the 
Anglo-Iranian Oil Company, and nearly 
900 skilled 

The 
Abadan are ample to provide suitable 


Persian workers assisted 


capacity of existing facilities at 
and adequate feedstock for the new cat 
cracker. Designed to operate with crudes 
above average in sulphur content, this 
installation incorporates separate reactor 
and regenerator vessels, a fractionator 
and feed pre-heater. It has, besides, cat- 
boilers and 


cracker 


alyst coolers, waste heat 


electric precipitator. The cat 


covers an area of 235 by 275 feet, and 
is 175 feet high, and has 13 floors served 
The 
bottom cone of the cracker exceeds 100 
The 


regenerator measures 47 feet in diame- 


by two elevators weight of the 


tons, and its skirt weighs 75 tons 


ter, and one of the catalyst carrying 


lines is of 8-feet diameter. The two cata- 


lyst storage hoppers have a capacity of 


119 











he gasoil 


hickener 


a 


© 


FS -, =e, 


ra 
a 


; 


~ 


necessar 
emergency 


luces 


cle 


soline st 


45 


eal 
veight 


19 


percent and =clarihed 


percent b 


strean percen cycle 


8 percent 


! line stream 
Here 90 
suitable for 


] 


The Ke am gas 


e gas plant percent 
butanes 
ree vere 


recent 


sulphide 


as 


Tail g 


absorber units is led the 


rhe 


imately 3 


lebutanized gasoline, aj 


recent f ‘ gent of tres 


pe 


is passed to the columr 


light 2 lime 200° -260° F 


taken as 


Facilities tor « 


whicl As 


nt is 
gasoline strean 
intermediate 
treatment number 


tal debutanized gasoline is over & 
T} 


€ passing to s 


gasoil stream is steam-stripp« 


torage. It has a pour 


The New Catalytic Cracking Unit at Abadan. 


point of 0.5° F., and after treatment is 


suitable for as a fuel diesel-blending 


stock 


ient 


use 
Because of the availability of sut- 
feed the cycle oil is utilized 
stock. The pe 
of fresh feedstock 


tresi 
ie] oil blend 


vhen shortage 


only 

/ 
s anticipated is during shutdown of the 
the oil 
recycled to the unit. Clari- 


listillation units. Then cycle 


stream can be 


vil is made use of as a fuel oil blend 


the reactor and regenerator are 


vith single-stage cyclone sepa 
The reactor and fractionator have 
Phe 
f the fractionator is monel-clad, 


The 
alloy 
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11 
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hot de 
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into the catalytic unit’s waste heat boil 


other steam generating 
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ment. Evaporators are in use insure 
high-purity wat:r for the cracking plant 
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passing to the electric precipitator, and 
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catalyst poisoning 
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Left-Slop Cut Wax. Right-Slop Cut Wax with 5 Percent Petrolatum. (Both x 112%.) Continental Oil Company. 


Notes on DEWAXING— 
Removal of Petrolatum 


Part ll. Removal of Petrolatum 


PAUL ZURCHER 
Associate Professor, University of Tulsa, Tulsa 


HE wax contained in the lubri- 

cating oil fractions of suc- 

cessively increasing boiling 
points crystallizes in smaller and 
smaller needles and as mal-crystals. 
The latter are indefinite clusters and 
twisted crystals. This wax is called 
petrolatum or ceresin, the latter name 
indicating the similarity of the physi- 
cal and chemical properties of these 
hydrocarbons to those of the natural 
ceresins, Sachanen and others’ pub- 
lished a comparison of ceresin or mi- 
crocrystalline wax with paraffin wax 
of similar melting point as shown in 


Table A. 
TABLE A 


Ceresin 





Melting 
Spec. Gravity at 212° F 
Absolute viscosity (Poises) 


point 136.2° F 
0.785 
0.0729 
1180° F 
Molecular weight 593 


Reaction with fuming acid Active 


Ceresins have higher specific gravi- 
ties, higher boiling points, higher 
molecular weights, and are more vis- 
cous than paraffin waxes of the same 
melting points. Ceresin waxes are at- 
tacked by sulfuric acid of 30 percent 
free sulfur trioxide at 212° F, 


THE DEWAXING of oils by 
chilling and pressing or cen- 
trifuging has long been the 
“conventional” method for 
processing lubricating oils 
and continues in wide use 
even though there is a number 
of more “modern” solvent re- 
fining methods for dewaxing. 
In cases where the quality of 
the original stock is high and 
the capacity of the plant small. 
it is often difficult to justify 
the installation of the more 
expensive solvent refining 
methods. This article, of which 
Part II is presented here, re- 
ports many of the operating 
details of the pressing process. 


The heaviest commercial paraffin 
waxes boil at 680° F, at 40 mm. ab- 
solute pressure, while the lightest cere- 
sins boil at 670° F. Consequently, 
wax distillates of high end points con- 
tain ceresin wax, and the fractions 
boiling just above the end point of the 
wax distillates contain paraffin wax. 
Ceresins in relatively small amounts 
reduce the size of the parffin wax 
crystals to needles of such small di- 
mensions that they cannot be separated 
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from the oil by pressing. Paraffin 
wax in admixture in considerable 
quantities with ceresin renders the 
separation of petrolatum from heavy 
oils difficult. In order to avoid these 
troubles, the light and the heavy lubri- 
cating oil fractions are kept apart in 
the vacuum still by a so-called “slop 
cut” which contains both ceresin and 
paraffin waxes, Bestuzhev’ states that 
upon rapid chilling the paraffin wax 
crystallizes in the microcrystalline 
form, a very important allegation gen- 
erally ignored by operators of centri- 
fuge dewaxing plants. 

It has been established beyond doubt 
that some resinous or gummy material 
present in the heaviest fractions of the 
oils cause the wax to crystallize in 
small needles and mal-crystals re- 
euired for successful centrifuging. 
This exnlains why residual stocks are 
generally more easily dewaxed than 
distillates. as they contain more of the 
ervstal inhibitors than the latter. Over- 
head distillates are improved in their 
centrifuging quality by the addition 
of petrolatum from residual stocks, 
flux, Paraflow and similar complex 
compounds, Jones and Blachly* dis- 
cussed these substances which change 
the surface tension of the svstem and 
thus affect the crystallization of the 
wa* 

Ceresins from petrolatum differ 
from paraffin waxes particularly in 
their abilitv to hold oil which cannot 
he removed bv pressing and sweating. 
This tightly adhering oil renders the 
petrolatum soft and amenable to sep- 
aration by centrifuging. 

Inspection of the petrolatum under 
the microscope yields no clue. as to 
the centrifuging quality of an oil. A 
test based on the difference in specific 
gravity of paraffin wax and ceresin 
wax gives positive indication of the 
behavior of the charge to the centri- 
fuges. The oils are diluted with naph- 
tha and chilled in sample bottles to 

15° F. If the crystals form a volu- 
minous mass, they contain paraffin 


121 








wax of low specific gravity. Settling 
of the wax into a small volume indi- 
cates the absence of hard paraffin 
wax and good centrifuging quality. 

Very important is the temperature 
to which the oil is heated before chill- 
ing. If a charge to the centrifuge plant 
is chilled from a temperature at which 
some of the wax is already crystallized, 
the test in the sample bottle may pro- 
duce a fluffy suspension of the 
petrolatum. Heating of the oil before 
chilling to a point where all wax is 
dissolved will give a dense precipitate 
in the bottle. Applying this evidence 
to a plant test, an oil was diluted with 
naphtha, chilled without preheating, 
and centrifuged. The wax-free oil had 
a pour point of 20° F, When another 
batch of the same oil was heated to 
120° F. before chilling, the pour point 
of the dewaxed oil was 5° F, 

Taking advantage of the knowledge 
that the regulators of the crystal size 
are in the highest fractions of the 
petrolatum, one may centrifuge stocks 
of 100 S. U, viscosity at 100° F. or 
less, by adding considerable quantities 
of petrolatum from residual stocks to 
the charge oil. Distillate stocks of 
higher viscosities are similarly bene- 
fitted by the incorporation of residual 
petrolatum. 

In centrifuging, the petrolatum is 
recovered from the oil as a mixture of 
solid ceresin, highly viscous oil, cer- 
tain amounts of resinous and coloring 
matter, and solvent naphtha. The com- 
position of this petrolatum varies with 
the charge and the operating condi- 
tions, On the average, the volumes of 
solid wax, oil and solvent are approxi- 
mately equal. The melting point of 
the wax separated from oil and sol- 
vent may be as low as 120° F. and as 
high as 180° F. Ceresins produced 
from long residual stocks may have 
lower melting points than those from 
distillates. 


Charge Stocks 


The choice of the crude oil depends 
on the kind of lubricating oil desired 
and on the quantity of lubricating oil 
fractions present, Very small amounts 
of lubricating oil and high asphalt 
content in a crude oil may render the 
production of lubricants uneconomi- 
cal. Pour point depressants are indi- 
cated for oils of low wax content, How- 
ever, these additives have little effect on 
microcrystalline wax. 

A true boiling point distillation 
followed by treatment of large batches 
in a pilot plant are the only means of 
determining the possibilities of a lubri- 
cating oil fraction in a crude oil. 
Distillates and residual stocks are 
made and refined exactly like in large- 
scale operation. The products are 





blended and their pioperties deter- 
mined, 

Bright stocks are n _e from so- 
called residual cylinder stocks by 
treating reduced bottoms of green 
crudes. Average Mid-Continent oils 
and black oils contain so much as- 
phaltic matter in the heaviest fractions 
that its removal by acid is too expen- 
sive, For this reason the lubricating 
oil fractions of these oils are vapor- 
ized, leaving a heavy flux or asphalt 
as bottoms. The overhead products 
yield heavy lubricants of light color 
and low volatility and of low carbon 
residue. They are easily acid-treated 
with 10-20 pounds of sulfuric acid 
per barrel with a loss of 10-13 percent 
by volume. Residual stocks from the 
same crudes require 35-40 pounds of 
acid per barrel and yield 50-55 per- 
cent by volume of treated oil. With 
similar acid treatment, residual green 
stocks lose only 25-32 percent of their 
original volume, These figures refer 
to acid of 93 percent concentration 
which was quite satisfactory until the 
competition from solvent-treated oils 
forced the refiner to use acid of 98 
percent with consequent larger treat- 
ing losses. 

After acid-treating, the residual and 
the distillate cylinder stocks are 
blended in a manner that the desired 
properties of the finished oils are ob- 
tained, Previous to the introduction of 
solvent-treating the public was accus- 
tomed to judge the quality of a lubri- 
eant by its color; the darker it was, 
the better was the oil. The refiner had 
to satisfy this demand by blending the 
dark residual stocks with light-colored 
distillates in a ratio of one to one. As 
the demand for lighter colored oils 
increased, ever higher percentages of 
highly acid-treated distillate stocks 
were used for blends, and means had 
to be found to overcome the increasing 
difficulties at the centrifuges caused 
by blends containing as much as 80 
percent of heavy distillate stocks. 

Another point to be considered was 
the viscosity index, a specification 
easily met by solvent-treating, while 
the owner of a centrifuge plant could 
do little about it by acid-treating. He 
determined the viscosity indices of his 
different stocks and blended them in 
a manner which would produce the 
possible maximum, 

In order to adjust the stocks to 
other demands, such as Conradson car- 
bon residue, the same difficulties were 
encountered. The ratio of distillate to 
residual stocks had to be increased in 
order to lower the carbon residue test. 
Simultaneously, the demand for prod- 
ucts of increased viscosity caused more 
headaches and reduced the through- 
put through the dewaxing plant by 


requiring recycling of part of the 
charge. 

Table B shows the yields of dif- 
ferent fractions from a Mid-Continent 
crude oil when making distillate cylin- 


der stock. 
TABLE 8 


Percent of 
| Reduced Crude 


Percent of 
of Crude 





0.01 


Properties and 5 mm. Distillation of Over- 

head Cylinder Stock; Gravity’ API, 21.7; 

Flash 550, $. U. Viscosity at 210-152, 
Pour 107. 


LB.P. at 5mm 538 30% 645 

5 percent 577 wer, 
10 percent 595 0% 
20 percent 623 


664 
684 cracking 


Flux: Gravity “API. 12.7; Flash 670, Melting Point 92. 


Plant Operation 
The raw stocks are usually acid- 
treated, although it is possible to make 
steam-refined cylinder stock from un- 
treated residual material if certain 
precautions are observed, 
Competition from solvent-treated 
oils forced the centrifuge plant opera- 
tor to pay more attention to losses. 
Introduction of continuous acid-treat- 
ing and dilution of the raw oils with a 
solvent improved yields a great deal. 
After separation of the acid sludge 
from the oil, the different stocks are 
blended for the production of specified 
lubricants. Powdered filter clay is 
added, the quantities depending on the 
severity of the previous acid treating. 
The slurry of oil and clay is pumped 
through a small pipe still for complete 
absorption of traces of acid and par- 
tial decolorization. Still temperatures 
vary with the charge and the desired 
result and may run between 250° and 
750° F. From the still the slurry goes 
to a blending tank where it is mixed 
in the ratio of one to one with naphtha 
for the purpose of reducing the tem- 
perature and the viscosity before fil- 
tration, The clay is usually separated 
from the oil in Sweetland presses. 
These consist of a number of leaves 
covered with metal screens suspended 
from a common discharge pipe in a 
shell. The material to be filtered is 
pumped into the shell, and the liquid 
part is forced under a pressure of 
about 50 psig through the filter leaves. 
When they are covered with a coat of 
clay as indicated by the cessation of 
flow of oil from the common header, 
the slurry remaining in the shell is 
umped back to the blending tank. 
The oil adhering to the clay on the 
filter leaves is washed out with naph- 
tha, whereupon the filter cake is blown 
with hot flue gas and the shell is 
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opened for the discharge of the clay. 
The filtrate is further thinned with 
naphtha to the gravity required for 
the production of the desired pour 


point. Heavy oils may have to be 
diluted to the ratio of one volume to 
four volumes of naphtha. Usually, 
the gravity of the oil solution lies be- 
tween 42° and 48° API. 

The oil-naphtha solution is heated 
to the temperature at which every 
trace of wax is dissolved. Chilling is 
carried out in vertical tanks provided 
with bundles of chilling pipes. Oil- 
naphtha solution flows countercurrent 
to cold dewaxed oil coming from the 
centrifuges and is thereby cooled to 
about 20° F. The low temperatures 
necessary for obtaining the desired 
pour points is reached by chilling with 
cold brine or by direct ammonia ex- 
pansion, For a pour point of 20° F., 
chilling to —10° to —15° F, is suffi- 
cient, If zero pour point oil is made, 
temperatures as low as —45° F, may 
have to be reached. 

Very slow chilling was formerly 
considered essential. The reason given 
was that only by lowering the tempera- 
ture very gradually, not more than 
two degrees per hour, could the right 
crystal size of the perolatum be se- 
cured to assure good separation by 


centrifuging. This rule seems to con- 
tradict the demand for a minimum 
crystal size, as slow chilling causes 
crystals to grow larger. The cold oil- 
wax-naphtha slurry flows to a constant 
level tank, from which it is fed to 
super-centrifuges. These are vertical 
cyclinders, called “bowls,” about 41 
inches in diameter and 30 inches long. 
The charge enters at the bottom of the 
bowl through a nozzle, the opening of 
which varies from 14 to \% inch de- 
pending on the speed of flow required 
for the production of the different 
pour points. Streamlined flow through 
the bowl is assured by a three-bladed 
assembly, called “three wing” which 
is inserted into the bowl. The bowls 
rotate at 15,000-17,000 rpm. On its 
travel up through the bowl, the petro- 
latum separates into a layer on the 
wall of the cylinder, A layer of wax- 
free oil solution is formed in an inner 
concentric ring. The petrolatum es- 
capes near the top through a weir or 
ring-dam which is adjusted to the 
quantity of petrolatum in the charge. 

logging of the weir is prevented by 
a spray of water heated to about 160° 
F. which melts the petrolatum. Some 
of the water penetrates into the bowl, 
forcing its way between the metal wall 
and the perolatum and melts the latter. 
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The mixture of viscous oil, wax, and 
water is separated in a rundown tank, 
and the water.is reheated and recircu- 
lated to the centrifuges, 

The capacity of a Sharples centri- 
fuge is 25-55 barrels of naphtha-free 
oil per day, each unit handling 70-240 
barrels of the chilled slurry, It varies 
with the properties of the charge, the 
dilution of the oil and the pour point 
desired. These figures do not agree 
with those found in literature and are 
taken from the author’s personal rec- 
ords, Each machine requires 5-10 tons 
of refrigeration (one ton equals 12,000 
Btu per hour) and is driven by an 
individual motor of 1 kw, 

The naphtha is separated from the 
wax-free oil by distillation, and the 
oil is split into lighter and heavier 
fractions for blending purposes. All 
products are finally percolated through 
filter clay and then freed of traces of 
moisture, 


Acid-T reating 

The raw stocks were formerly 
treated with acid of 93 percent con- 
centration in tanks of 1000-2000 bar- 
rel capacity. Agitation by compressed 
air was applied for about one-half 
hour. The sludge was settled and the 
oil drawn. Overhead cylinder stocks 
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were subjected to two successive appli- 
cations of acid amounting together to 
about 20 lbs. per barrel. Total time 
of treatment required twelve or more 
hours. Residual cylinder stocks could 
be treated in one step with 30-40 
pounds of acid per barrel of oil in 
less than half the time required for 
distillates. After the sludge had been 
withdrawn, the oil was blown with 
steam for the purpose of removing 
sulfur dioxide. Losses of distillate 
stocks were about 13 per cent, and of 
residuals 25-30 percent. Temperature 
was held as low as possible in order 
to avoid as much as possible the 
formation of esters, sulfonic acids and 
polymers. However, the permissible 
minimum was 135° F. because of the 
high viscosity of the oils. The heat of 
reaction increased the temperature 15 
20° F. Above 150° F., excessive evolu- 
tion of sulfur dioxide would raise the 
acid sludge to the surface as a foam. 
Losses from acid treating and the 
quality of the stocks fluctuated con- 
siderably for lack of accurate control 
of treating conditions, 

Introduction of mechanical agitation 


and more care applied to the sludge 
separation reduced losses to such an 


extent that acid of 98 percent concen- 
tration could be used with no increase 
in sludge formation while the quality 
of the products was improved. Con 
tinuous acid treating in which the con 
tact of the acid with the oil is reduced 
minute or less, and severe 
mechanical agitation followed by con 
tinuous automatic sludge separation 
caused a decrease in acid consumption 
of as much as 20 percent and in sludge 
formation of 25 percent.* Treating in 
naphtha solution, or still better in 


to one 





propane, further decreases acid re- 
quirements and losses to sludge.* 
After acid-treating the overhead and 
residual cylinder stocks are blended 
in ratios determined by the specifica- 
tions of the finished bright stocks. 


Clay-T reating 

The main purpose of clay-treating 
is to produce not the greatest decolor- 
izing effect, but an oil of stable color. 
Usually, oils are made lighter than 
specified because they darken in 
storage. 

Powdered clay is continuously fed 
to the oil flowing through a mixer. 
The nature of the stock and the im- 
provement desired dictate the amount 
of clay which may be a few pounds 
or as much as 50 pounds per barrel. 

In the former erratic batch treat- 
ment. particles of sludge were carried 
alone with the oil and adsorbed by 
the filter clay. They passed with the 
clay and oil through the furnace, 
clogged the filter press leaves and re- 
duced their capacity, The metal filter 
cloth was corroded, and the clay found 
its way through the chillers to the 
centrifuges where it interfered with 
the separation of the petrolatum, and, 
which was much worse, it eroded and 
corroded the metal of the bowls. 

The clay discarded from the filter 
presses must be checked for its oil and 
naphtha content. There may remain 
as much as ten percent oil in the 
clay if the time for naphtha-washing 
and drying with flue gas is cut short. 
These losses can be reduced to one- 
third by good supervision and may 
save thousands of barrels of bright 
stock annually 

The dilution of the oil with naph- 


Sweetiand Press (Open.) Courtesy, Oliver United Filters, Inc. 


tha plays an important part in the 
operation of the filter presses. Blends 
containing less than one volume of 
naphtha per volume of oil reduce the 
filtering rate. 


Final Blending with Naphtha 
Sufficient solvent must be added to 
the oil to give a non-viscous solution 
at low temperatures, A naphtha frac- 
tion is chosen which has a minimum 
solubility for wax at the temperature 
of centrifuging. Weber and Dunlap* 
showed solubilities of paraffin wax of 
132.8 at melting point and a specific 
gravity at 69°F. in various hydro- 
carbons as set forth in Table C. 


TABLE C 
Solubility of Parcffin Wax 
Groms per 100 mi. Solvent 


a-pen- a-hex- | a-hep- 
lane ane | otane 





2.77 1.37 
3 69 2.18 
4.81 355 
6.07 5.06 
8.3! 7.18 
16.23 14.36 


As a wax solvent, heavy naphtha is 
better than lighter distillates. How- 
ever, the viscosity of mixtures of oil 
and naphtha increases considerably 
with decreasing temperatures, and the 
separation in the centrifuges may be- 
come difficult, Bahlke, Giles, and 
Adams’ determined the specific gravi- 
ties and viscosities of naphtha solu- 
tions of an SAE 50 distillate oil at 

10° F. and reported the results as 
shown in Table D. 


TABLE D 


Specific Gravity 


Naphtha Butane 
Solvent Solvent 


Percent 
Selvent 


0.813 
0.828 


OM! 0.101 


Increase in the oil content of the 
solution from 15 to 35 percent in- 
creased the viscosity in naphtha solu- 
tion four-fold and in butane solution 
more than three-fold. 

Waxes are most soluble in hydro- 
carbons of a molecular weight from 
60-120 (butane to octane) with peak 
solubilities at a molecular weight of 
about 90. For the sake of safety, low 
boiling hydrocarbons cannot be used 
in a centrifuge plant. Most suitable 
as a solvent would be hydrocarbons of 
a high content in decane (molecular 
weight 142) and of an average boiling 
point of 345° F. In actual plant prac- 
tice, naphthas of a boiling range from 
200°-400° F. are common; they have 
an API gravity of around 56°. 

Since naphtha has an appreciable 
solvent power for wax at low tempera- 
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Cross Section of Presurtite Supercentrifuge. 


ture, the pour point of a dewaxed oil 


will be about two degrees above that 
of the dewaxed oil-naphtha solution. 
Upon evaporation the naphtha leaves 
the wax that was dissolved in it with 
the dewaxed solvent-free oil. 

The gravity of the solution charged 
to the centrifuges is dictated by the 
desired pour point, Naturally, heavier 
solutions contain more oil than lighter 
ones, and the yield of wax-free oil 
from the former is greater as shown 
by the record of plant runs shown in 
Table E, 

TABLE E 
Influence of Gravity of Charge Solution on 
the Pour Point and Production of Oil— 
Centrifuging at —46 F. 


Daily 

WFO per 

Gravity Machine 
API Barrel 


wro 
Percent of 
Charge 


Percent 
Petro- 
latum 





30.1 Ml 
30.5 13.9 
20.8 21.1 
43.2 16.0 
47.2 13.8 


Rate of Chilling and Agitation 

The reason given for the recom- 
mending of slow chilling has been 
stated, In order to discover whether 
this contention had any factual- basis, 
a series of tests was conducted in a 
five-barrel pilot plant permitting dif- 
ferent chilling rates. The charge was 
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an acid and No. | clay-treated cylinder 
stock blend diluted with naphtha to 46° 
API gravity. In one run the tempera- 
ture was reduced at the usual rate of 
six degrees per hour from 110° to 

46° F. in 26 hours, while in the 
other test chilling was as rapid as the 
equipment would permit. In the latter 
case, the temperature drop in the first 
hour was 88° F., and in the second 
hour 32° F. It required, however, five 
hours to reach —46° F. The results 
are shown in Table F. 


TABLE F 


Pour 
Point | Percent 
Wax- | Tad- Net 
Gravity Free Reb. Petro- 
API ou Coler latem 


Chilling 6 deg/hr 46.1 4 hy 215 
Chilling Fast 46.2 3 1'4 20.9 


Pour points were very closely the 
same; color was better, and petrolatum 
was somewhat less in fast chilling 
than in slow chilling. It may be 
stated that the two tests produced 
identical results. 


Agitation 

Usually, when a plant is idle on 
account of repairs, agitation in the 
chilling tanks continues at constant 
temperatures in order to prevent set- 
tling of the petrolatum. If given 
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Supercentrifuge. (Both illustrations courtesy, The Sharples Corporation.) 


enough time, the wax already in crys- 
tallized form goes into colloidal solu- 
tion, and the contents of the tanks are 
converted into a fairly stiff transparent 
jelly. Separation of petrolatum by 
centrifuging is impossible. After long 
standing at the crystallizing tempera- 
ture of the wax, a precipitate of ceresin 
is formed. In order to determine the 
influence of agitation on the pour 
point the following tests were con- 
ducted in the five-barrel pilot plant. 
In one series, the rate of chilling was 
held constant at 6° F, an hour, and 
agitation was changed for each run. 
Normally, the stirrer made 29 rpm. 
The influence of excessive agitation is 
evident. On doubling the number of 
revolutions of the stirrer, the pour 
point increased from —4 to +2, and 
with three and one-half normal agita- 
tion, it rose to +43. See Table F. 


TABLE F 


Agitation-R PM 106 60 29 
Gravity °API 46.3 46.4 46.1 
Centrif. Temp 45 4 |} 
Bright Stock 

‘our Point 43 2 4 


In a second series of tests, chilling 
was as rapid as possible, and agitation 
was changed for each run. Agitation 
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time was reduced to five hours, and 
hence, the effect on the pour point was 
much less than in the first series. See 
Table G. 
TABLE G 
Influence of Rate of Agitation on Pour Point 
of Bright Stock at High Rate of Chilling from 
110° te —46  F. in 5 Hours. 


Agitation-R PM 106 
Gravity °API 46.0 
Centrif. Temp 45 
Bright Stock 

Pour Pomt " 


The rule that may be derived from 
these results is that where other fac- 
tors do not interfere, a plant may be 
operated at maximum speed limited 
only by the refrigerating capacity and 
the number of centrifuges. 

In long runs at constant conditions 
it is possible to reduce the normal 
differential between chilling tempera- 
ture and pour point of bright stock. 
A zero pour point product may be ob- 
tained at —38° F. instead of —45° F., 
while thruput may be increased. If, 
however, a higher pour point is desired 
and the chilling temperature is raised, 
the production of bright stock may in- 
crease noticeably because of the reduc- 
tion in the percentage of petrolatum. 
Data in Table H are those obtained with 
a charge oil of 140 S.U. viscosity at 
210° F. diluted to 46° API gravity. 
Nothing was changed except the chill- 
ing temperature. 


TABLE H 


Barrels of 
Selution 
Machine Day 


Petrolatum 


Chilling 
emp. °F Percent 


Pour Point 
F 





156.7 
158.0 


M“ u 
; 
5 159.9 


6 ! 
37.5 s 12 
42.2 1 


? 


Centrifuges 

The feed to the centrifuges depends 
‘on the size of the inlet nozzles and on 
he pressure on the charge coming 
rom the header, Even distribution to 
ll machines is attained by means of 
ow controllers. Separation of the 
etrolatum is regulated at the outlet 
eirs. 

If the petrolatum is free of hard 
araflin wax crystals, the centrifuge 
»wls remain almost free of deposits 
nd may require cleaning once every 
} hours, Presence of small amounts 
f hard wax may raise the pour point 
20° F., and large quantities may fill 
the bowls completely in half an hour. 

Dewaxing of untreated cylinder 
stocks for the production of steam- 
refined lubricants may be accompanied 
by troubles arising from the asphaltic 
matter which flows with difficulty 
through the centrifuges, and from the 
emulsification of the petrolatum. A 
very small amount of demulsifier 
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added to the water used at the centri- 
fuges eliminates the latter possibility. 

Normal flow to the centrifuges may 
be stopped by the accumulation of ice 
at the nozzles. It takes ingenuity to 
discover the cources of the ice. 

Another cause of trouble is the sud- 
den appearance of large quantities of 
petrolatum. These masses are notice- 
able when the chilling tanks ought to 
be cleaned or a short time after they 
have been cleaned. The wax deposited 
on the chilling pipes drops to the bot- 
tom of the tanks and is carried along 
with the stream, When this happens, 
the best remedy is to flush all the 
centrifuges with hot water, a procedure 
requiring much less time than the re- 
moval and cleaning of the individual 
bowls. Much of this disturbance is 
prevented by frequent removal of the 
wax from the chilling pipes. 

Insufficient water spray at the weirs 
of the bowls will not melt the petro- 
latum and cause plugging. If this hap- 
pens, the petrolatum escapes through 
the oil outlet, and no separation is 
obtained. A leak of ammonia from 
the compressors into the water used at 
the centrifuges may loosen the scale 
in the water pipes, prevent flow and 
stop the functioning of the machines. 

It is easy to observe the performance 
of each centrifuge by the appearance 
of the wax-free solution, If the stream 
becomes turbid with petrolatum, it 
should be diverted to a slop line for 
recirculation, 

The centrifuges must be carefull; 
inspected for the slightest defects. Rup- 
ture of a bowl is very hazardous to 
the operators, Best practice is to re- 
place all bowls once a year regardless 
of their apparent state of preservation. 


Petrolatum 

Petrolatum, when separated from 
the water, consists of wax and oil and 
some coloring and resinous matter. It 
may amount to ten per cent for Mid- 
Continent oils and to as much as 50 
percent or more when trouble occurs. 
The water-free petrolatum is a light- 
brown soft mass; if contaminated with 
clay from the presses, it has a greenish 
tint. The oil content of the petrolatum 
depends on the effectiveness of the 
operation and on the products desired. 
Table I shows a few examples of 
petrolatums obtained at different oper- 
ating conditions. 


TABLE | 


Naphtha ou Wax 
Percent Percent Percent 





307 26.0 43.3 
38.2 308 310 
48.7 31.9 194 
68.0 300 2.0 


ok 


Refined petrolatum serves as pro- 
tective ointment. When emulsified 
with higher alcohols it is useful for 
pharmaceutical purposes. Considerable 
quantities of petrolatum are consumed 
in the preparation of so-called slush 
greases, which are soft, temporary pro- 
tective coatings for metal parts. They 
are readily removed with naphtha. 
Much of the petrolatum is sent to the 
cracking stills. 

Microcrystalline wax of melting 
points as high as 180° F. has been 
prepared from certain petrolatums. 
The oil is separated from the wax by 
dissolving in butane, chilling and fil- 
tering, Such wax finds a ready mar- 
ket because of its high tensile strength 
and melting point and is used for 
wrappers, particularly for military 
equipment. 


Bright Stocks 


All bright stocks are filtered through 
clay for the purpose of improving 
fluorescence stability, color, and 
emulsion test, They are percolated 
above 200° F. in tanks holding as 
many as 50 tons of granulated clay. 
The spent clay is air-blown, washed 
with naptha and steamed before it is 
regenerated. 


Supervision 

There are so many possibilities of 
losses that supervision must be on the 
alert. Although improvements in acid- 
treating have eliminated much grief, 
large quantities of oil and naphtha 
may be thrown away at the filter 
presses and at the percolators with 
badly washed clay. The impossible can 
be expected. Water-draw valves are left 
open, tanks overflow, valves leak. 
Gravity, oil and naphtha content of 
material found in the slush pond and 
the water cooling pond permit to trace 
it to its origin. In partly open systems, 
naphtha losses may grow to such pro- 
portions that half a barrel of naphtha 
may disappear for each barrel of fin- 
ished bright stock. Low initial boiling 
points may cause a loss of ten percent. 
Naphtha vapors blown from filter 
presses, from the blending tank and 
from the percolators should be con- 
densed. 


End of Part II and series. 
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MAINTENANCE 
And OPERATION 
How To Do it— 














i a natural gaso- 
line plant where 
the wild gasoline is 
transferred by a re- 
ciprocating steam 
pump, pulsation has 
been eliminated by 
a dual installation 
of surge vessels. 
The first vessel 
serves as a gas 
chamber and is 
mounted on top of 
the pump liquid 
chamber. This ves- 
sel was fashioned 
from pipe, using a 
flanged swedge at 
the bottom and a 
companion flange 
at the top. The sec- 
ond vessel, set 
the side of 
pump, is a conven- 
tional high-pressure 
accumulator drum 
connected in series 
with the first 
sel. The connection 

is made from the 

base of the first 

vessel to a nozzle 

located at the ver- 

tical mid-point of 

the second vessel 

The accumulator 

vessel is equipped 

with a liquid level 

controller, which 

maintains a void of 

one-third the ves- 

sel capacity. Pulsa- 

tions are absorbed 

by the gas-filled void, providing steady 
conditions for the subsequent metering 
of the gasoline flow. Both vessels are 


ves- 


equipped with relief valves to relieve 
gas and gasoline when the pumping 
pressure becomes excessive. 








Vertical Belt Drives Operated Without Slip 








Vy! RTICAL beit drives without the 
need of a wrapper pulley may be ar- 
ranged to operate without slip, as shown 
in Figures 1, 2, and 3. Figure 1 shows 
how to do it when the pulleys are of the 
same size; Figure 2 illustrates the case 
where the top pulley is larger than the 
bottom pulley; and Figure 3 is for the 
case where the top pulley is smaller 
than the bottom pulley 

In each case the tight side is at the 


bottom and the angle of the slack side 
with the vertical is 5 to 10 degrees. If 
the drive fluctuates, the angle with the 
vertical must be greater than 10 degrees. 
For extreme cases of fluctuation, wrap- 
per or tension devices must be used. 
The satisfactory operation of vertical 
drives necessitates the following consid- 
erations: 1) Use high quality, high fric- 
tion belts; 2) Use two-ply leather belting 
rather than single-ply as double belting 
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is less likely to stretch; and 3) Use belt- 
ing of ample width and pulleys of ample 
diameter. 











MAINTENANCE 
And OPERATION 
How To Do it- 


Loop Dampens Pulsations 


A be design of the piping system 
shown in the accompanying pho- 
tograph did not originally include the 
loop. Severe pulsations encountered in 
the early operation of the plant threat- 
ened damage to the line. a discharge 
conduit from a high pressure lean oil 
pump 

It was found that the loop, installed 
as a side of the line outlet some dis 
tance upstream from the end of the 
pipe run, effectively suppressed the se- 


vere vibrations 


Composite Sample Blender 


of YOMPOSITE tank samples of top 
A middle, and bottom strata can be 
onveniently blended by the rocker-type 


vessel 





pparatus illustrated. The blender 


Ms a sheet metal cylinder with two open 


nes at one end for filling and sampling 
he filler 


flange 


ypening is fitted with a two 


neh which is closed with a cast 


ron piug. The sample opening is fitted 


with a gate valve and pipe spout. The 
cylinder is supported with trunmions set 


in open bearings on a light steel frame 


vork For the 


samples are poured into the filler open 


bl yr operation the 


ing; and after ylue has been re 
the cylind is rocked by hand 
Mounted 


may be 


placed, 


tor the required t time 


over a slop ci linder 


drained of ex« through the 


sample spout 


128 


fire Hose Trough 
Provides Protection 
And Ready Service 


OSE protection and instant fire 
H protection has been accomplished 
by one tank farm by the installation of 
fire hose in a steel trough along the 
firewall. The troughs are of lightweight 


channel iron welded into a long section 


for the full length of the hose. The hose 


is connected permanently to hydrants 


and the slope of the trough is such that 
overs 


the hose will drain automatically. ¢ 


ot similar material m six-foot sections 


are laid end to end above the hose for 
protection against sunlight and rainfall 
In pulling the hose nozzle to the point 
is not ham- 


they fall to 


ot fire fighting, the operator 


pered by the covers since 


the side at random 


Shown below is the trough along the firewall 
with one section of the fire hose exposed and 
one section covered 


Vol 
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Cover Plate for Compressor Inspection 











COVER plate 
A that permits 
visual inspection of 
the compressor 
and 
packing and at thé 
time provides 


additional 


crosshead, rod 


Same 
crankcase 
ventilation, can be 
made from fine mesh 
screen and a light 
metal frame 

Che frame is made 
in two sections joined 
hinges. 


section, 


with piano 
rhe upper 
secured to the engine 

holds the 
inspection plate in place. The lower 
hinged section, made from light metal 
strap to which a fine mesh screen is 
soldered lays flat against the machined 
inspection plate seat with no fastenings. 
hus it can be instantly opened when 
the operator desires to inspect the pack- 


with cap screws, simply 


ing rods or crossheads. This is of par- 
ticular advantage during the period im- 
mediately following the installation of a 
new piston rod, when overheating is 
likely. 

The fine mesh 
additional crankcase 


engine operation. 


screen provides for 
breathing during 


COMPRESSION 
SPRINGS 


Waste Oil Cleaning 
System Divised 


EMOVING 
waste oil being transferred from a 


Flexible Pipe Hangers 
Prevent Fractures 


| F YOU'RE bothered by leaks in steam 


lines resulting from too rigid a sup- 
port, an easy soluton to ithe problem may 
be effected by the 


springs with the existing pipe hangers. 


use of compression 
Supporting steam lines from an I-beam 
with conventional pipe hangers often re- 
sults in fractures when the steam pipe 
expands, due to the rigidity of the sup- 
By rotating the existing straps 90 


the hanger 


port 
degrees, the vertical rod of 
may be attached as shown in the sketch 
Flexibility in the support is accomplished 
by the use of compression springs at the 


bolted strap connections 


foreign matter from 
slop tank or skimmer pit may be ac- 
complished by means of screens which 
are continuously revolving 
brushes. The separating screens may. be 
from the 


wiped Dy 
installed in the transfer line 
sump pump to the salvaged oil tanks 
fiber 
floors are 


brushes used for 


enclosed in 


Conventional 
sweeping cases 
having the width of the broom brush 
The screen cases are installed at an an- 
gle above a rectangular tank through 
which the oil flows. The fiber brushes 
are mounted with flexible cleats to end- 
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less chains, driven by a small electric 
motor 

As the brushes approach the low end 
of the screens, they turn down and drag 
along the screen to wipe foreign matter 
upward to a waste receiver at the rear 
of the rectangular tank. The resulting 
oil is relatively free of debris 





MAINTENANCE 
And OPERATION 
How To Do It- 


“Operation 
Safety” 


W. A. SULLENDER 


Pan American Refining 
Corporation, Texas City, Texas 





PROTECT YOUR EYES! 


Your eyes are your most delicate precision instruments and there are no 


spares, no substitutes, and consequently no more “seeing” when they are 
gone. Scientists have devised artificial arms, hands, legs and feet that can 
serve some of the functions of the lost part, but they have yet to produce an 
artificial eye with which you can see. You will be well advised to continue 
to WEAR YOUR GOGGLES because it is unlikely that such an eye will ever 
be produced. 


Various functions of certain parts of the eye are still a subject of study by 
the medical profession. It may be of dubious comfort for those who do not 
wear their goggles to know that eye surgery has made remarkable progress 
in the past several years and, in some instances, they can get relief in a 





gruesome sort of way 


Witless Willie, shown disregarding two safety practices simultaneously, is 
now at home demanding that the insurance company print his checks in 
braille! 











Petroleum Refiner—V ol 30, No. 11 





The 150-foot blowdown stack shown in the photograph at left recently was 
pleced in operation at the Oleum refinery of Union Oil Company of 
California. 


Modern Automatic-Quenching 


Blowdown Stack 


Erected at Oleum Refinery 


JOHN C. ALBRIGHT 


Santa Monica, Calif 


E dieen Oil Company of California, 
recently has placed a completely mod- 
ern, automatic-quenching blowdown 
stack in operation at its Oleum refin- 
ery. The blowdown stack was designed 
and built to handle all furnace efflu- 
ence at periodic or emergency blow- 
downs not only of five separate units, 
but the relief stack vapors from two 
additional units. The stack was lo- 


cated at one side of the main road in- 
side the refinery and is easily ap- 
proached for maintenance and manual 
operation and inspection. 

A concrete foundation slab was 
poured, having a surface area 30 feet 
square, into an excavation five feet 
deep. This required approximately 170 
cubic yards of concrete, The 30-foot- 
square area was inclosed with a fire- 
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MAINTENANCE 
And OPERATION 
How To Do It- 


wall approximately five feet in height 
to prevent spilling of liquids which 
might escape due to line breakage. 
The stack was built in four sections. 
The bottom section is in the shape of 
a truncated cone, having a base 18 
feet inside diameter and 30 feet high. 
The top of the section has an in- 
side diameter of 11 feet, upon which 
was placed the second section, in the 
form of a cylinder 11 feet inside dia- 
meter and 25 feet high. Another trun- 
cate-cone-shaped séction is super- 
imposed on the second or cylindrical 
section of the stack, and is 25 feet 
high, having a base diameter of 11 
feet, and a top diameter of four feet. 
The top section is the stack proper 
and is 70 feet high. Total height of the 
completed blowdown stack is 150 feet 
from the base to the top, a height ade- 
quate to disperse all refinery vapors. 


Disengaging Section 


The bottom section is designed to 
serve as a disengaging section for all 
vapors and liquids vented into the 
stack and also as a collective space for 
all liquids dropped down through the 
blowdown lines. All blowdown and 
vapor relief lines from the individual 
refinery units enter this section 
through a common header attached to 
flanged nozzle. The nozzle, fastened 
onto the shell of the base section at 
an angle, creates a violent whirling 
motion of the vapors and liquids so 
as to accelerate separation. 


Five Shower Trays 


The cylindrical section, (11 feet i.d. 
by 25 feet high) contains five shower 
trays over which water spills for 
quenching high temperature vapors 
and condensing any hydrocarbons 
which might escape through the stack 
from the blowdown material, The 
shower trays are side-to-side pans with 
shallow wiers over which the water 
as it travels along maintains a wall 
through which the vapors must pass 
in sequence from the base section. 
Adequate water supply comes through 
a six-inch line. The water line is 
equipped with a thermostatically con- 
trolled valve to open automatically 
when the temperature of any material 
entering the stack is as high as 250° 
F. The control bulb is placed in the 
inlet header carrying the blowdown 
material and is set so that the valve 
will trip on contact with hot oil, but 
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MAINTENANCE : : 
not on contact with steam introduced 
And OPERATION into the unit. 
ay Tone The quench water enters the stack 
ee ye at the top of the cylindrical section 
are and spills upon a narrow tray which 
acts as a spreader. Water passing from 
the bottom shower tray must fall on 
a collecting pan so it will drain 
through a 12-inch withdrawal line: Be- 
cause of the collecting pan, water can- 
not pass into the cone-shaped bottom 
section and come in contact with hot 
oil. 





Sump Above Ground 


The withdrawal line travels away 
from the stack several feet where it 
drops vertically into a water-sealed 
sump. This sump is above ground and 
contains a dividing wall to separate 
water from any oil accompanying the 
water. But free water flows into the 
refinery waste water disposal system 
leading to water-conditioning equip- 
ment, 

The base of the stack is also 
equipped with a siphon overflow line 
to remove excess liquids in an emer- 
STEAM ———_> gency, but is not used for routine re- 
WATER OUT moval of compartment liquids. A 
cniteeniin simplex steam pump is set near the 

: base of the stack to remove oil from 
the sump section of the stack, and is 











WATER IN 

















SEWER = 
eq ie Ser Below (section of picture shows on page 
Above—Sketch showing Dimensions of Modern Blowdown Stock Erected by Union Oil Company ang age ayer ee 


of California at Its Oleum Plant. < 
Below—Blowdown and Relief Vapor Lines Converging on the Blowdown Stack and Carried on Residues are Pumped to Slops for Future 
Trestles to the Base of the Unit. Processing and Recovery. 
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operated by manual starting and liq- ~~ MAINTENANCE 


uid-level control during the blowdown & And OPERATION 
cycle. i gs J Hew Te Do 
Steam is admitted to the stack at ZS — 

two separate points, One line carrying a 

high-pressure steam has its inlet above 

the shower trays and operates as an 

aspirator to force vapors outward from 

the top of the stack. The other line 

is connected to the stack at the base 

of the cylindrical section containing 


the shower trays. It supplies purge 


steam to assist in disengaging vapors 
from the blowdown oil. The high- 
pressure steam is used only during a 
blowdown, but low-pressure steam 
flows through the stack continuously 
to prevent accumulation of vapors and 
to keep the stack in operating condi- 
tion for instant use. 


Facilities for Manual Tripping 


The thermostatically controlled 
water inlet valve also has facilities for 
manual tripping so that water may be 
flushed through the system as a means 
of removing sediment. When a planned 
shutdown is imminent, the water valve 
is tripped from a switch located on 
the control board so that quench water 
will start flowing before hot oil reaches 


the disengaging section in the base of —_agove__Biowdown end Relief Vapor Lines Leading from One of the 
the stack. Major Units with Long Easy Bends Straightening Out to Horizontal. 


Below (right)—Diagonal Nozzle Attached to the Shell of the Blowdown Stock through which All Liquids and Vapors are Passed 
Originating at the Various Processing Units Served by the Blowdown Stock. 
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CHARTS Presented to Aid 
Refinery Designers and Operators 


TYLER G. HICKS 


Mechanical Engineer 
New York 


GRAPHICAL SOLUTIONS save time and labor when it is 
necessary to make calculations in refinery design or opera- 
tion. Although the accuracy of a given chart depends on a 
number of factors, results obtained by use of suitable 
charts are generally satisfactory for usual design and op- 
erating calculations. Of course, where exact results are 
desired, proper equations should be used instead of charts. 

The five accompanying charts give solutions to many 
problems commonly met in refinery and petrochemical 
plant design and operation. They have been set up for 
easy, quick use. Basis of each chart and limitations in its 
use are explained. By using these charts in their work. 
refinery designers and operators will learn how easy it is 
to get answers to problems without reference to a number 
of handbooks. 

Chart | is shown on this page with four more on the 
pages that follow. 


Then, from 30 psi on the cut-out minus 
cut-in pressure scale, draw a straight 
line through the intersection of the 
first line with the pivot line. Continue 
this straight line until it intersects the 
time scale at the top of the chart and 
read 3.9 minutes, pump-up time. By 
entering the chart with any other three 
variables and solving in a similar 
manner the fourth variable can be 
found. 

This chart is based on the relation 

V (4P) 


I 
14.7DI 


where T pump-up time, minutes 
\ receiver volume, cubic 
feet 
AP = cut-out minus cut-in pres- 
sure, psi 
D piston displacement, cu- 
bic feet per minute 
I volumetric efficiency, ex- 
pressed as a decimal 
The value 14.7 in the denominator 
is atmospheric pressure at sea level, 
psi. Hence, the chart is based on per- 
formance of a compressor at, or very 
close to, sea level, For compressors 
located considerably above sea level, 
the equation should be used. However, 
since most refineries and petrochemi- 
cal plants are located at or about sea 
level, the chart is valid for them. 


CHART I Chart | 


Figuring Air-Receiver Pump-Up 
Time 


S 
Ss 


Compressed-air usage is extensive in 
modern refineries and petrochemical 
plants, Many jobs formerly done by 
other means are today performed by 
compressed air quickly, surely and 
without dirt or waste. Familiarity with 
modern compressed-air systems is a 
must on the part of all refinery and 
petrochemical designers and operators. 
This chart simplifies calculations often 
made when it is desired to know how 
long it will take to “pump up” an air 
receiver from a lower to a higher pres- 
sure. It correlates piston displacement, 
receiver volume, difference between 
cut-out and cut-in pressures, and 
pump-up time. Knowing any three 
| variables, the fourth is readily found. 
The chart is used as follows: 

Example: A reciprocating com- 
pressor with a 200-cubic-feet-per-min- 
ute displacement and 300-cubic-foot 
receiver supplies air to a refinery pipe 
shop. How long will it take to pump 
up the receiver if the “cut-in” pressure 
is 70 psi, “cut-out” pressure 100 psi? 

Solution: Difference between cut- 
out and cut-in pressures is 100—70 
or 30 psi. Enter the chart at the left 
and draw a straight line from 200 cfm 
on the displacement scale to 300 cubic 
feet on the receiver volume scale. 


TIME 5 MINUTES 


Ss 
Ss 





S 
S 
Ss 


T, Cm 
Ww 
8 





oe ee ee meee 





RECEIVER VOLUME, CUBIC FEET 


\ 


PISTON DISPLACEMEN 
o> 


CUT-OUT=CUT-IN PRESSURE, psi 
BeBe be io Bibs ok 
0 20 40 60 80 /00 120 140 160 /80 200 
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CHART Ill 
How To Figure Steam-Line 
Warmup Condensate 

When picking steam traps for re- 
finery and petrochemical process plant 
steam lines the amount of condensate 
formed during warmup of the line 
from the cold condition must be 
known. In some cases this may be the 
maximum loading on the trap and 
correct estimation is important, Chart 
II permits quick estimates to be made 
without reference to formulas or hand- 
books. All that need be known is the 
weight of the pipe that will be served 
by the trap and the temperature rise 
from atmospheric to operating temper- 
ature, Pipe weight is always known 
during system design. When making 
operating checks on trap performance, 
pipe weight is easily found by compu- 
tation. To simplify calculations the 
weight of insulation and its effect on 
warmup condensation has been neg- 


\ 


<b 
KY 


lected in this chart. This is a common 
practice in trap selection because a 
factor of safety is automatically ob- 
tained and the calculation time short- 
ened, Of course, insulation consider- 
ably reduces the amount of condensate 
formed once the line is up to operating 
temperature and steam flow is at either 
full or partial capacity of the pipe. 
Example: How much condensate 
will be formed during warmup of 100 
feet of 10-inch refinery steam piping 
if the pipe weight is 55 pounds per 
foot, atmospheric temperature is 40° F. 
and operating temperature 440° F.? 
Solution: Total weight of pipe 
(100 feet)<(55 pounds per foot) is 
5500 pounds, Temperature rise dur- 
ing warmup is 440 — 40 or 400° F. 
Enter at the lefthand scale of the 
chart at 5500 pounds. Draw a straight 
line through 400° F. temperature rise 
and continue the line until it intersects 
the righthand scale, At this point read 
246 pounds condensate formed during 
warmup. Since steam traps are usually 
rated in pounds per hour of conden- 
sate, the value found from the chart 
must be converted to these units. To 


do this, allowable warmup time has to 
be known or assumed. Por instance, 
if 10 minutes were available for 
warmup of this line, rate of condensa- 
tion would be 


60 
10 246) == 1476 


pounds per hour. 
This chart is based on the relation 
LW(C)(4t) 
H 
= condensate formed, 
pounds 
L= length of pipe, feet 
W = weight of pipe, pounds 
per foot 
C = specific heat of pipe 
material, Btu/Ib°F. 
At = temperature rise of pipe, 


C= 
where C 


H = latent heat of vaporiza- 
tion of the steam, 
Btu/lb 
This chart gives accurate results for 

all steam lines operating at low or 
moderate pressures. For high-pressure 
steam the results obtained are suffi- 
ciently accurate for all usual refinery 
estimating and operating checks. All 
results are on the safe side. Use only 
for steel pipe. 





CONDENSATE FORMED DURING WARMUP, L8S —<— 
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CHART Ill 
Figuring Diesel-Engine 

Cooling-Water Temperature Rise 

Diesel engines find many applica- 
tions in petroleum and petrochemical 
plants. Driving gas compressors, prod- 
uct pumps and generators for electric 
service are a few typical uses, Tem- 
perature rise of cooling water during 
passage through the engine is impor- 
tant in engine operation because too 
great a variation from manufacturers’ 
recommendations may result in oper- 
ating difficulties. Since temperature 
rise depends on a number of factors 
it must be carefully considered during 
petrleum-plant design and operation. 
Some of the more important factors 
influencing temperature rise are quan- 
tity of water circulated, heat dissi- 
pated to the cooling water, engine fuel 
rate, and fuel heating value. This 
chart correlates water quantity circu- 
lated (gallons per minute), heat ab- 
sorbed by the cooling water (Btu, per 
brake horsepower hour), and temper- Ss 
ature rise (°F.). It is used like this: 
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V 
Example: What will be the temper- 


ature rise of cooling water during pas- 
sage through the jackets of a diesel- 
engine cylinder when heat absorbed 
by the water is 2100 Btu. per brake 
horsepower hour and 0.75 gpm of 
water per bhp are circulated? 

Solution: Enter the chart on the 
left at 0.75 gpm of water circulated 
and draw a straight line through 2100 
Btu. per brake horsepower hour on 
the right-hand scale. On the sloping 
central scale read the temperature rise 
as about 5.7° F. Since most modern 
engines operate with a temperature 
rise of 10° to 15° F., this engine could 
probably be run with a smaller quan- 
tity of water being pumped through it. 

The chart is valid for use with 
diesel engines where the heat absorbed 
by the cooling water is known. Heat 
rejected to the jacket water varies with 
engine design and other factors, How- 
ever, in typical engines, 27 percent of 
the heat in the fuel usually goes to the 
jacket water. In turbocharged engines 
this may decrease to 23 percent of the 
heat in the fuel. 
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CHART IV 
Estimating Steam for 
Heating Water 


Refineries and petrochemical plants 
heat water for a number of purposes. 
Hot water may be used in process 
work, fer cleaning, in personnel 
showers and lavatories, and for many 
other jobs. Since steam is almost the 
universal heating medium for these 
purposes it is often necessary to find 
how much steam is needed to heat a 
certain quantity of water per hour 
through a given temperature range. 
This chart simplifies these calculations 
by eliminating reference to conversion 
factors and steam tables. It is based 
on use of low-pressure steam for heat- 
ing the water but may be used for 
moderately higher pressures without 
too much inaccuracy, Since results ob- 
tained for higher pressures are slightly 
greater than would be obtained by use 
of an equation they are generally on 
the safe side. Use the chart as follows: 


24 


% 


< 


Y 
ny 


e 


Example: A refinery process oper- 
ation requires 400 gallons per hour of 
water which must be heated from 60° 
to 160° F. How much low-pressure 
steam is needed to heat this water? 

Solution: The temperature rise of 
the water is 160-60 or 100° F. Enter 
the chart at the lefthand scale and 
from 400 gallons per hour draw a 
straight line through 100° F., tempera- 
ture rise on the central sloping scale. 
Continue this line to the righthand 
scale and read 333 pounds of steam 
per hour needed to heat the water. 

This chart has other uses too. For 
instance, suppose we know that 1000 
pounds of steam per hour is available 
in a refinery for water heating. By 
starting at the right and projecting 


across to the left we can find how 
much water can be heated through a 
selected temperature rise or the tem- 
perature rise obtainable when heating 
a certain quantity of water every hour. 
The chart is suitable for both design 
and operation. For the latter it is 
useful in heater performance checks. 
Of course, you must remember that as 
the pressure of the heating steam in- 
creases the accuracy of the chart re- 
sults decrease somewhat. 


The chart is based on 
s= G(O)(4(W) 
L 


where S= steam to heat water, 
b./hr. 

G = water heated, gal./hr. 

C = specific heat of water, 
Btu. /lb.°F. 

At = temperature rise of 
water, °F 

W = weight of water, Ib./gal. 

.= latent heat of vaporiza- 

tion of steam, Btu./Ib. 





STEAM NEEDED FOR WATER HEATING, LB PER HR 
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COST OF GASOLINE, CENTS PER 


CHART V 
Estimating Operating Cost 
of Gas Engines 


Engines using gasoline for fuel find 
application in gas-compressor stations, 
auxiliary and main generating plants 
in refineries and on drilling sites, for 
driving pipeline pumps and many sim- 
ilar jobs. When choosing an engine 
or operating one, cost of operation is 
important, This chart permits quick 
estimates of operating cost when the 
price of fuel per gallon and the engine 
horsepower are known. Price range 
covered by chart includes all values 
currently in effect in refineries 
throughout the U.S, The chart was 
constructed for stationary-type engines 
and is not applicable to automotive 
engines, Operating cost obtained in- 
cludes lubricating oil and assumes 
continuous output at full load. So it 
is well adapted to design and operat- 


ing estimates aften made on refining 
and petrochemical jobs. Use the chart 
like this: 

Example: What is the hourly oper- 
ating cost of a 300-horsepower gaso- 
line engine that drives a_ pipeline 
pump and burns fuel that costs 10 
cents per gallon? 

Solution: Enter the chart at the 
left at a fuel cost of 10 cents per gal- 
lon and draw a straight line through 
300 horsepower on the central sloping 
scale. Continue this line until it inter- 
sects the righthand scale and read the 
cost as $3.48 per hour. This cost is 
based on the engine operating at a 
continuous output of 300 horsepower. 


Part-load operating costs depend on 
characteristics of the engine and can- 
not be readily determined without 
complete data on the engine. 

This chart is based on an approxi- 
mate fuel consumption of 0.7 pounds 
per brake horsepower hour and a 
lubricating-oil cost of about 0.1 cent 
per brake horsepower hour. These 
values are sufficiently general to cover 
the majority of engine installations in 
refining and similar plants. Of course. 
exact fuel consumption depends on 
engine design, capacity, and a number 
of other factors. Hence, results ob- 
tained from the chart are subject to 
these variations. 





OPERATING COST, DOLLARS PER HOUR AT FULL LOAD 
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Figure 8. Effect of Bose Stock Quality and Fuel Grade on Potential Aviation Fuel Production. 


Production of 


High-Octane Gasoline Components 


PART iil. 


A. A. DRAEGER, G. T. GWIN, C. J. G. LEESEMANN, M. R. MORROW 
Humble Oil & Refining Company, Baytown, Texas 


Application of Various Processes 
In Producing Aviation Gasoline 
From Crude 


NUMBER of the processes 

that have been described for 

the production of gasolines 
are being used at the present time pri- 
marily for the production of premium 
quality aviation gasoline (Grade 100 
130 and higher). As the octane re- 
quirements of automotive fuels con- 
tinue to increase, these processes will 
be more widely used in the production 
of motor gasolines. In general, these 
processes represent relatively high 
cost operations, and include alkyla- 
tion, isomerization, superfractionation 
of light naphthas, and extracting of 
hydroformates to obtain purified aro- 
matic concentrates. High quality avia- 
tion gasolines usually contain the fol- 
lowing components: alkylate, isopen- 
tane, selected light virgin naphtha frac- 
tions (or products of isomerization), 
and a limited quantity of aromatics. 
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This is the final part of a dis- 
cussion of the chemical con- 
versions effected in refining 
processes currently in use for 


gaso 

is the behavior of various hy- 
drocarbon types rather than 
of individual compounds be- 
cause of the complex compo- 
sition of petroleum fractions. 
To show the significance in re- 
fining operations of the proc- 
esses described, calculations 
presented reveal the effect of 
the progressive application of 
various processes on the yield 
and octane quality of motor 
and aviation fuels for a given 
refinery situation. 


In Table 16 and Figure 8 are listed 
the quantities of various grades of 
aviation gasoline producible, with the 
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use of tetraethyl lead, on the basis of 
processing 100,000 barrels per day 
(B/D) of average crude. The cases are 
based on the use of butenes alkylate, 
various naphtha blend stock fractions, 
and isopentane of varying degrees of 
purity; toluene is included in some 
cases. The maximum production of 
Grade 100/130 fuel (12,988 B/D) is 
obtained in Case III with superfrac- 
tionation of the light naphtha. In- 
creasing the octane quality to Grade 
115/145 in Case IV reduces the pro- 
duction to 6552 B/D, and in Cases V 
and VI, production of 130/160 Grade 
fuel is shown to be 3708 B/D with 
6 cc TEL/gallon and 617 B/D with 
4 cc TEL/gallon. Only 292 B/D of 
140/175 Grade fuel can be produced 
(Case VII) even with 6 cc TEL /gallon. 

The key to the production of ex- 
tremely high quality aviation fuels lies 
in a relatively small number of hydro- 
carbon compounds. These compounds 
are listed in approximately decreasing 
order of octane quality in Table 17. 
Triptane heads the list with a Per- 
formance Grade of 185/255; the next 
compound listed is 2,3-dimethylbutane, 
the principal constituent of ethene 
alkylate. The trimethylpentanes listed 
are present in butenes and pentenes 
alkylates, but their separation from 
associated lower quality isoparaffins 
requires a difficult fractionation step. 
The 2.2-dimethylbutane is produced in 
the isomerization of hexanes. The high- 
purity aromatics shown are producible 
from treatment of hydroformates. Av- 
erage butenes/pentenes alkylate is 
listed to indicate its relatively low qual- 
ity as compared to the above pure com- 
pounds. 


Application of Various Processes 
In Producing Motor Gasoline 
From Crude 


Table 18 is offered as an illustrative 
example of the cumulative effect of 
the sequential addition of selected re- 
finery processes in producing high 
octane motor gasoline from an aver- 
age crude petroleum. This tabulation 
is subject to several qualifications, as 
follow: 

1) Although no attempt has been 
made to balance volatility on the § 
various gasoline pools, in most in- 
stances a satisfactory average volatility 
is obtained. 

2) Vapor pressure adjustments are 
indicated only in Steps 12, 13, and 
14. In some of the intermediate steps, 
where thermal cracking has been elim- 
inated and available C4 and C5 olefins 
are being polymerized or alkylated, a 
minor increase in gasoline yield would 
result from the inclusion of extraneous 
normal butane for vapor pressure ad- 
justment 
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3) In some cases the gasoline yield 
from crude could be increased mod- 
erately, usually with a small loss 
in octane quality, by employing severe 
thermal recracking of heavy cycle oils 
from previous cracking operations to 
ultimate yield of gasoline. This pro- 
cedure was omitted on the assumption 
that the refinery would desire to main- 
tain a fairly balanced production of 
middle distillates and residual fuel oil 
along with its gasoline production. 

4) The gasoline yields and octane 
qualities obtainable from the various 
processes are subject to variation with 
selection of operating severity. The 
figures used in this study are taken 
as being representative of average op- 
eration at normal operating pressure. 

5) In some cases, appreciable vari- 
ations on the basis of crude source 
can be expected. In view of these 
qualifications, the gasoline yields and 
octane qualities shown are to be con- 
sidered only as good approximations 
presented to illustrate trends in mo 
dern refining operations for gasoline 
production. 

At the beginning of the tabulation 
are shown the yields of primary pro- 
ducts from conventional refinery dis- 
tillation of an average crude mixture. 
Included among these products is the 
25 percent of low-octane, straight-run 
gasoline listed in Step 1. Standard 
initial operations for increasing the 
yield and octane quality of gasoline 
from crude are thermal cracking of 
gas oil and of residuum; the gasoline 
products from these operations are 
added to the straight-run gasoline in 
Step 2. In Step 3, the thermal crack 
ing of gas oil is replaced with the 
catalytic cracking process, resulting in 
a significant increase in gasoline qual- 
ity and yield. In Step 4, thermal re- 
forming of the 200°-400° F. fraction 
of the straight run naphtha is intro- 
duced to increase octane quality at 
the expense of yield. In Step 5 the 
thermal reforming of 200°-400° F., vir- 
gin naphtha is replaced with hydro- 
forming; hydroforming shows both a 
yield and an octane advantage over 
hermal reforming 

In Steps 1 to 5 all of the butanes 

nd pentanes produced, including the 
lefins, have been blended into the 
asoline. In Step 6 the available bu- 
tenes and propene are charged to 
a non-selective polymerization pro- 
cess. The polymer produced has a 
very high Research octane rating, but 
the effect on the over-all gasoline pool 
is small because of the small quantity 
of polymer involved. In Step 7, the 
non-selective polymerization operation 
is discontinued, and all available pro- 
pene, butenes, and pentenes are alky- 
lated with isobutane. The production 
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TABLE 16 


of Aviati 


Gasoline 











Case Ne. u 


| 


~ EY ey a VI vu 





Aviation Fuel Grade — 
hie te oe 4 
Alkylate . 

oe Vol. Percent of 


| ys 
Cs-250° F) Co 
Ingenta rey vi -y Oo i) 


Toluene Used, Barrels 360C«Lc (ae 
Prod: 
10,162 


juction of Finushed Avgas, Bbi 
rude 


100,000 Bbl. of C 7,906 


| j 
—— 100/199» 115/145 | +—-130/160 —] 
| ‘4 ‘4 4 6 ! ‘4 


140/175 
! 6 


—_—_—— —Butme- ——__—— —_— 


on 9s | 


os 
200° F.| +——-Superfractionated*— 
9 9 


a | 


| 
| 
| 
| 


12,988 | 6,552 





* Superfractionated Napthe: “Se nae we a Blend. 


Note: Cases I to V are based on average quality butenes alkylate; Cases VI and VII are based on high quality butenes- 


alkylate 


of alkylate rather than polymer in- 
creases both the yield and quality of 
gasoline. However, to produce this 
quantity of alkylate it is necessary to 
supply some additional butane from 
an extraneous source and to install 
isomerization facilities for the con- 
version of normal butane to isobutane. 

In Step 8, naphtha superfractiona- 
tion facilities are installed to remove 
the low-octane normal pentane, normal 
hexane, and normal heptane fractions 
from the light virgin naphtha; this 
operation increases octane quality at 
the expense of yield. In Step 9 the 
normal pentane and normal hexane 
fractions removed from the gasoline 
pool in Step 8 are isomerized and 
returned to the pool. It is assumed 
that the normal pentane would be 
isomerized to ultimate yield of isopen- 
tane, and that the normal hexane 
would be isomerized on a once-through 
basis. The net result of this isomeriza- 
tion is a substantial increase in yield 
at the same octane level as is indicated 
for Step 8. 

In Step 10, the toluene-and-heavier 
product from hydroforming is solvent 
extracted to produce an aromatics con- 
centrate and a raffinate fraction. The 
low-octane raffinate is withdrawn from 
the gasoline pool. This operation ef- 
fects a substantial increase in octane 
quality with a sizeable loss in gasoline 
yield. In Step 11, this raffinate is 
thermally reformed, together with the 


TABLE 17 
Premium Components for Super Aviation 
Fuels 


| Octane 
Roid ~~ Performance 
Vapor Grade with 
. | Pres 4.0 ee. 
Component ; sure Gallen 
F TEL 


2,2,3-Trumethylbutane 
riptane) 3.1 185,255 

2,3- Dimethylbutane | Di- 
isopropyl!) 3 74 146/203 
2,2.3-, 2,3,3-, and 2,3,4- 

Trimethylpentanes 2 10 
2,2,4-Trimethylpentane 

lso-octane i 15 
2,2,-Dumethylbutane 

Neohexane) 
Isopentane (98% Purity 


135/215 


97 


* M-p-xylenes* (994 Purity 28: o4 


Toluene (99% Purity 
Average Butene Pentene 
Alkylate 2.9 


* Superfrac tionated to remove cthgthaghene and erthenylene 


normal heptane fraction segregated 
during the superfractionation opera- 
tion. This operation restores a major 
portion of the yield loss encountered 
in Step. 10 with a moderate reduction 
of octane quality. 

Operations up to this point have 
been based on producing an 18 percent 
residuum from the crude. In Step 12 
this 18 percent residuum is charged to 
a vacuum flashing operation which 
takes a heavy gas oil fraction overhead 
and reduces the residuum to about 11 
percent of the crude. In turn, the 11 
percent residuum is charged to a 
deasphalting operation which produces 
a 70 percent yield of a deasphalted 
oil and an asphalt residue amounting 
to about 4 percent of the original 
crude. The heavy gas oil from the 
vacuum flashing operation and the 
deasphalted oil are combined and 
charged to catalytic cracking. The 
naphtha from catalytic cracking of 
these stocks is added to the gasoline 
pool, and the incremental light olefins 
produced are included in the alkyla- 
tion operations. The effect of these 
operations is to increase markedly the 
yield of gasoline from the crude. The 
gasoline pool listed under Step 12 
represents the same series of opera- 
tions that culminated in Step 11, on 
the basis of incorporating the ad- 
ditional 14 percent of catalytic erack- 
ing stock, The thermal cracking of 
residuum has, of course, been elimi- 
nated in Step 12. The gasoline pool 
produced under Step 12 amounts to 
54.7 percent of the crude and has un- 
leaded octane ratings of 94 Research 
and 85 ASTM Motor. Adjustment of 
vapor pressure to the 10-pound RVP 
level with extraneous norma] butane 
increases the gasoline yield to 60.7 
percent (on crude) at about the same 
octane level. 

Step 13 shows the effect upon the 
gasoline pool represented by Step 12 
of withdrawing certain gasoline com- 
ponents to produce an arbitrary quant- 
ity of Grade 100/130 aviation gas- 
oline. Butenes alkylate, isoheptane, 
isohexane, and isopentane fractions are 
withdrawn from the pool to produce 
13 percent (on crude) of 100/130 
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TABLE 18 
line from Crude Petroleum 








Primary Crude Distillation 
C3-and-Lighter and Loss 
C4-400° F. Gasoline 

ne Stock 
Gas Oil 
Lube Stock 
Residuum 








Cx-400° P. GASOLINE 
Yield, Vol. 
% of Crade | 





Research 
Octane No. 


ASTM Motor 


Step 
v Octane No. 


Ne. OPERATIONS 
1 (4-400° F. Virgin Naphtha from Crude 25.0 55 





2 Add Thermal Cracking of 
a) Gas Ol 15.0 
b) Residuum 2.7 
Cumulative Total 42.7 
Replace Thermal Cracking of Gas Oil with Catalytic Cracking 16.9 


Cumulative Total 44 


Add Thermal Reforming of 200°-400° F. Virgin Naphtha 13.8 
412 


Cumulative Total 


ie Thermal Reforming of 200°-400° F . Virgin Naphtha with 
ydroforming 15.0 


Cumulative Total éu 424 
Add Non-selective Polymerization of Butylenes and Propylene. 
Cumulative Total 


Replace Non-selective Polymerization of Butylenes and Propy- 
lene with Alkylation of Butylenes, Pentylenes and Propylene 


Cumulative Total 


Remove by Superfractionation of Virgin Naphtha 
Norma! Pentane, Norma] Hexane, and Norma! Heptane Cuts 


Cumulative Total 


Add Isomerization of 
a) Normal Pentane (To Ultimate Yield) 
b) Normal Hexane (Once-through) 


Cumulative Total 
Remove Raffinate Obtained by SOz Extraction of Hydroformates 
Cumulative Total 


Add Thermal Reforming of Above Raffinate ard nCr Cut from 
Virgin Naphtba . 


Cumulative Total 


Add Vacuum Flashing and Deasphalting of Residuum to Obtain 
14 percent Additional Heavy Gas Oil from Crude for Catalytic 
Cracking. Catalytie Cracking of this Gas Oil Produces addi- 
tional Naphtha and Additional Light Ends for Alkylation. Cu- 
mulative Gasoline Pool Becomes 
C»-400° F. Naphtha from Catalytic Cracking 
Alkylate (Total Propene, Butenes, Pentenes) 


Superfractionation ard lsomerization Products 
sopet tane 
lsohexanes 
Isoheptane Fraction 


Extracted Hydroformates 
Toluete 
Xylenes 
Heavy Aromatics 
Thermally Reformed Raffinate (Includes n( 7 Frac. from Virgin 
Naphtha) 


Subtotal 
Add Extraneous Normal Butane for 10-Lb. RVP 
Total Gasoline Pool 
Withdraw for 100/130 Grade Avgas 
Butenes Alkylate 
Isohexane-Isoheptane Naph. Fractions 
lsopentane Fraction 
Total 100/130 Avgas (With 4 oc. TEL/Gal.) 
Remaining Motor Gasoline Pool 
Withdraw Extraneous Normal Butane for 10-Lb. RVP 


Final Motor Gasoline Pool 
With 1 ce. TEL/Gallon 
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TABLE 18—Continued 
Over-all Crude-Products Balance 





Charge: | 


Ex Butanes (for Alkylation s 
‘traneous Butanes 
RVP Req.) we “4. 


TOTAL 


Products: 
Gasolines (from Step 13) 
Finished Lube Oils 
Middle Distill 
Fuel Oil. 
Fuel Gas (as Fuel Oil, on Btu Basis) 
TOTAL 





Grade aviation gasoline at the 4.0 cc. 
per gallon TEL level. The remaining 
motor gasoline pool amounts to about 
47 percent of the crude and has un- 
leaded octane ratings of 97 Research 
and 85 Motor, or 100 Research and 88 
Motor with the addition of 1 cc, TEL 
per gallon. 

At the end of the tabulation is 
shown an over-all balance between 
crude and the products represented by 
Step 13, It is assumed that the kero- 
sine fraction from crude distillation 
will go directly into middle distillates, 
and that the cycle oil from catalytic 
cracking boiling above gasoline and 
below 660° F. will be finished as 
middle distillate heating oil, It is 
assumed that the heavy cycle oil from 
catalytic cracking boiling above 660° 
F, will be blended into residual fuel 
oil, along with the residues from lube 
oil finishing operations and the asphalt 
from the crude residuum deasphalting 
operation. Dry gas from cracking, 
hydroforming, and reforming opera- 
tions not otherwise utilized is allocated 
to fuel gas and is listed as equivalent 
liquid volume, on the basis of its 
average heating value when assuming 
a heat content of 6 million Btu per 
42-gallon barrel. 

It is to be noted that the replace- 
ment of thermal cracking with various 
catalytic processes, together with the 
alkylation of light olefins on a wide 
scale, creates a serious deficiency of 
butanes when producing specification 
gasolines at the high octane level in- 
dicated here. In avtual practice, opera- 
tions would have to be modified to 
keep butane requirements in balance 
unless adequate supplies of extraneous 
butanes could be made available 
through importations of natural gas- 
oline mixtures or from other sources. 
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Single Stoge Crude Unit at Esso’s Plant, Fawley, England. 


Fawley on Stream in Time 
To Relieve Tight Situation 


S. SWAMINATHAN 
London 


Petroleum Com 
' 


SHAT the Ess 
pany refinery at 


should have come on stream during an 


Fawley, Englan 


anxious period occasioned by Iranian na 


tionalization of the Abadan refinery, was 





a heartening factor in a very disturbing 
situation. The Fawley refinery went int 
yperation in July, and although 


Minister 


stream 


part 
Attlee recently put the 
officially, full ca 


Prime 
refinery “on 


pacity by all units will not be reached 


until the end of next year. During th 
latter half of this year is estimated 


the enl 1 refinery wi duce 13, 


160,000 barrels of finishe« 


cluding about 4 millior 


142 


rhe completed re 
$150 million, will 


annual output of in excess of 


grade motor gasoline 
finery, costing about 
have an 
42 million barrels of petroleum products 

rhe original Fawley plant handled a 
total of 21,000 barrels per day for the 
finished items 


following percentages of 


by volume on crude: gasoline 25.5; gas 
ul 42; 


mercial gases 0.5 


marine fuel oil 25.5; and com 


Sulfur Plants 


About 
crude distillation operations will be con- 


10,000 barrels per day of the 


tinued as such. By revamping the re- 


maining facilities, two thermal reform- 
ing units have been completed and are 
being utilized for improving the octane 
rating of the heavy straight-run gasoline 
from the two new distillation plants. 
The remaining facilities comprising shell 
stills, have been re-run 
operations on such streams as solvent 


converted to 
naphthas, SO, extract, etc. Since most 
of the Middle 
sulfur content, 
sume an important processing status. 


East crudes rate high 


sulfur treating will as- 
units have been 


doctor 


Four new treating 


added, and the existing sweet- 


ening facilities have been modified t 
conform to the general operational pro- 
gram. New 
chlorite unit for treating solvent naph- 


fuel; 


facilities comprise a hypo- 


thas and kerosines including jet 
two copper chloride units for finishing 
virgin and cracked naphtha and gas 
line components; and an Edeleanu sul- 
fur dioxide unit of 13,000- 
barrels-daily capacity and of Badger de 
The latter is for the treatment of 


extraction 


sign 


kerosine, the extract from which will 


tractor fuel 
treat the 


be used for gasoline and 
It will also be employed to 
straight-run gas-oil to reduce sulfur con- 
tent, the extract being utilized for fuel 


blending. The use of sulfuric acid for 
refining operations at Fawley is not en- 
visaged now or in the future, and this 
materially reduces the problem of water 
pollution, an important factor in a plant 
of this size 

In the design, engineering and con- 
Fawley 
of Standard Oil 


Development Company collaborated with 


struction of the project, Esso 


Engineering Division 
The actual 
work was executed by Wheele: 
Ltd., a British affilicte of the U. S 


Foster Wheeler Corporation 
Foster 
firm 


Other Processing Units 


The first construction phase, now 
completed, entailed the erection of nine 


major processing units for producing 


finished petroleum products. Designed 


for a maximum yield of distillate fuels, 


they comprise two crude distillation 


units with a combined daily charging 
capacity of 128,000 barrels, a fluid cata- 
lytic cracker and the requisite auxiliary 
facilities for treating, power, mainte- 
nance and operation 


The finished refinery calls for the 
construction of a solvent lubricating oil 
plant, unit, 


and facilities for producing tractor fuel 


a catalytic polymerization 
sulfur from 
gases output 
from the enlarged fluid catalytic crack- 
utilized by the 


and extracting elementary 


refinery Increased gas 
ing operations will be 


catalytic polymerization unit, which 


will upgrade cracked gases to high-oc 
tane gasoline components. New treating 
facilities are being added for the pro- 


duction of tractor fuel, which will call 


for some increase in crude runs. Plans 
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Gas Compression 
4 


AUTO DIESEL O11 


GAs 


Sulphur Plant 
Debutaniser 


Refinery ADDITIVES 
Storage 
FUEL 
BITUMEN 


OXIDISED BITUMEN 


Flow Diagram. Esso Fawley Refinery. 


View from the Cat Crocker Showing the Single Stage Crude Unit, the Maintenance Building, 
and the Marine Terminal in the Background. 
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for the lubricating oil plant include four 
processing units for propane deasphalt 
ing, propane dewaxing, phenol extrac- 
It will produce 
and low 
sufficient 


company’s 


mtacting 
stocks 


oils in 


tion and clay « 
high-viscosity-index 
cold-test lubricating 
quantity to meet all of the 


marketing needs 


Already Completed 
The new crude distillation facilities at 
Fawley comprise one 65,000-barrel-daily 


single-stage atmospheric unit and a 60, 
000-barrel-daily combination atmospher- 
The 


produc e 


ic and vacuum unit single stage 


mnit is designed to the con 
Wentional 
eluding gasoline, 
mil and 

Sharge to 
ractior 

nm additional 


straight-run distillate cuts in 





naphtha, kerosine, gas 


diesel fuels, reducing crude 


about a 25 percent residual 
stage unit will separate 
distillate 
nd will later provide distillate and re 
dual stocks for 


ucing crude t 


gas-oil fraction 





lube manufacture, re 


approximately a 20 


percent bottom fraction. Heavy naphthas 


from both units will be thermally re- 


formed in an existing unit 


The 37,000-barrels-per-day Fluid cata- 


lyst plant at Fawley is of downflow 


design, and incorporates several new 


features leading to lower initial invest- 


ment, greater simplicity of operation 


ase of maintenance. Thus the 


f steel structure supporting the 


Cat Cracker from Single Stoge Crude Unit. 


and reactor vessels, and 
providing platforms (the uppermost of 
which is 160 feet level) 
for operation and 


less than in the earlier types 


regenerator 


above ground 
maintenance, is con- 
siderably 
resulting in substantial savings in cost 
The weight of 
1300 tons. An elevator speeds up trans 
portation of points up in 


steel in the supports is 
workers to 
the structure. Large diameter manheads 
are provided on all principal vessels 
and piping at critical locations. Trolleys 
installed to the slide 
and 


cost of 


and hoists are 


valves man- 


and 


large safety 
heads to save the 
putting up temporary rigging 


Strategic locations up in the structure 


valves, 
time 


welding and other outlets 
with the need of stringing 


with 


have 
to de 


extension 


power 
away 
ground 
The general 


leads from the 


attendant safety hazard 
of pumps, 


throughout the unit is such as to facili- 


exchangers, etc., 
tate ready access with mobile equipment 
during shutdown periods so that plant 
parts can be rapidly dismantled and re- 
moved to the central workshop for re- 
pairs. There are special platforms inside 
the regenerator and reactor for the in- 
maintenance of cyclone 
external platforms on 
all points requiring maintenance 

The cat cracker is designed to operate 
with different types of catalyst, 
one for the production of high-octane 


spection and 


separators, and 


two 


gasoline with a high gas yield and the 


other for a lower octane fuel with a 
lesser gas yield. 

Basic 
input of about 37 million barrels a year, 


principal items 


plans envisage a crude 


yielding the following 
quoted in barrels-per-day; crude naph- 
tha and white spirits, 42,500; kerosines, 
6000; diesel fuels and gasoils, 14,000; 
light fuel oils, 6000; bunker fuel, 30,000; 
and asphalts, 3500 

Although the presence of the older re- 
finery meant advantages in 
favor of building on adjoining land, this 
factor was only an additional 
for selecting Fawley as the site of the 
new plant. Availability of skilled labor 
and marketing economies, land struc- 
ture and topography which offered cheap 


numerous 


reason 


quick development, and an ideal 


location in terms of distribution through- 


and 


out the entire United Kingdom were de- 
cisive factors 

The new 
making a two-fold contribution to Brit 
ain’s finances: a 20 to 30 percent total 
in the difference between the 
crude imports and the cost of equivalent 


Esso Fawley refinery is 


cost of 


finished products will be realized; seq 
ondly an economy will be had through 
the purchase of Middle East rather than 
Western Hemisphere crude. It is 
culated that Fawley operations will save 
Britain about $2 million a week in pe- 
troleum economy 


cal- 
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Three Sets of Coil Sections for Dry-Cooler at Pipeline Station. 


pi RMT ag or Fre ee 
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Large Capacity Five-Cell Double-Flow Induced Draft Cooling Tower 


Serving Condensing Equipment in Petroleum Refinery. 


Selection and Operation of 


Water-Cooling Towers and 
Air-Cooled Heat Exchangers 


HOWARD 


E. DEGLER 


The Marley Company, Inc., Kansas City, Kan. 


ECENT water crisis in the 
| Southwest, California, New 


York, and elsewhere in the 
United States have brought to public 
attention basic shortages of under- 
ground and surface water that engi- 
neers have been predicting for decades, 
The conservation and reuse of cool- 
ing water has become a necessity in 
the above and other widely scattered 
areas, each of which has its individual 
problem of water supply and usage. 

Large water users include power 
plants, refrigeration, and the manu- 
facturers of petroleum products, 
chemicals, rubber, paper, textiles, 
rayon, linen, lactose, sugar, foods, 
liquors, explosives, hydrogen, steel, 
and many others. Water usage has 
doubled in the past decade and today’s 
requirements of many process indus- 
tries are frequently in excess of 300 
pounds of water per pound of finished 
product. Therefore the selection of the 
most practicable cooling method for 
re-use of water or its elimination as 
a coolant becomes more important as 
new processes are perfected, indus- 
tries expanded, and power demands 
increased. 

Mechanical-draft cooling towers can 
cool water by evaporation to a tem- 
perature approaching the wet-bulb 
temperature of the ambient air. This 
water-cooling method requires less 
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than one percent evaporation of the 
water circulated to economically dis- 
pose of the process heat lcad. 

Air-cooled (finned-tube) heat ex- 
changers are having increased accept- 
ance and usage for “high-level heat 
removal” (e.g. above 130° F. referred 
to 100° F. dry-bulb air), where water 
is scarce, expensive, and/or badly pol- 
luted; low maintenance cost of control 
are other features. 

A water-cooling tower is an enclosed 
structure for the evaperative cooling 
of water by contact with moving air, 
see Figures 1 and 2. Water, when 
cooled by the evaporative effect, trans- 
fers to the air about 1000 Btu per 
pound of water evaporated. The heat 
contained in the water vapor thus pro- 
duced is known as the latent heat of 
vaporization. Air, absorbing heat from 
water in this manner, is capable of 
cooling water below the atmospheric 
(dry-bulb) temperature. This distinc- 
tive fact permits water cooled by the 
evaporative method to serve applica- 
tions having a great variety of heat- 
removal requirements, and it also 
enables a small volume of water to 
dispose of a much greater heat load 
than would otherwise be possible. 

In a water-cooling tower, as the 
water falls from level to level, over 
the wood filling (Figure 2), it splashes 
into fine droplets and spreads out over 
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THE MOST common method 
of cooling in refineries is by 
use of water cooling towers. 
Recently there has been an 
increasing use of air-cooled 
heat exchangers. Where high- 
level heat removal is permis- 
sible, these dry-surface cool- 
ers have advantages where 
water is expensive or pol- 
luted. Other advantages in- 
clude small space require- 
ments, simplicity in starting. 

of control of the 

hazard. 

Normally the cooling tower 
is more economical, but the 
cost of the dry-cooler de- 
creases relative to that of the 
tower as the temperature of 
the fluid to be cooled rises. A 
careful evaluation of both 
methods should be made to 
insure that the most suitable 
cooling equipment is selected 
in each case. An example is 
given of a cost comparison of 
these two competitive cooling 
methods. 

Also included is a discus- 
sion of the operation and 
maintenance of both cooling 
towers and dry-surface cool- 
ers. This paper was originally 
presented before the Petro- 
leum Mechanical Engineering 
Conference, Tulsa, Oklahoma, 
September 24-26, 1951 of The 
American Society of Mechani- 
cal Engineers. 


the wood slats in thin films, thus pro- 
viding additional water surface to the 
upward-moving air. The rate of heat 
transfer, hence the water-cooling ef- 
fect, will be accelerated by: increased 
air velocity, added water surface, 
higher hot-water temperature, and 
lower humidity (wet-bulb) of the air 
for a given size tower. 
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Figure |. Basic Elements of a Spray-filled Counterflow Water-Cooling 
Tower. 


Cooling Tower Definitions 


A WATER-COOLING TOWER is an enclosed device for evaporatively 
cooling water by contact with air. In atmospheric water-cooling equipment 
the heat transfer is accomplished partially a transfer of sensible heat 
(about 25 per cent) which raises the wet-bulb temperature of the air; but 
most of the cooling is due to an exchange of latent heat (about 75 per cent) 
resulting from the evaporation of a small part of the circulating water. 

A NATURAL-DRAFT TOWER is one in which the air movement 
through the tower is dependent only upon atmospheric conditions. 

A SPRAY-FILLED TOWER (natural draft or mechanical) is one which 
is dependent solely on spray nozzles for water break-up. 

A DECK-FILLED TOWER is one which contains baffling to increase 
the water break-up of the distributing system and to provide additional wetted 
surface. 

A MECHANICAL-DRAFT TOWER is one utilizing one or more fans 
to move air —— the tower, the fans being an integral part of the tower. 

A FORCED-DRAFT TOWER is a mechanical-draft tower having one 
or more fans located in the air intake to the tower. 

AN INDUCED-DRAFT TOWER is a mechanical draft tower having one 
or more fans located in the air outlet from the tower. 


Operating Terms 


Those who operate or manufacture distinctive major mechanical equipment 
or apparatus gradually develop a somewhat specialized “glossary” of words 
and phrases that describe particular related functions, parts, or characteris- 
tics of such equipment. The most common of such terms as applied to atmos- 
pheric water-cooling equipment are the following: 

COOLING RANGE is the number of degrees F that the water is cooled 
with the water-cooling equipment. It is the difference in temperature between 
the hot water coming to the cooling tower and the temperature of the cold 
water leaving the tower. 

APPROACH is the difference in degrees F between the temperature of 
the cold water leaving the cooling tower and the wet-bulb temperature of the 
surrounding air. 

HEAT LOAD is the amount of heat dissipated by the water-cooling tower 
in Btu per hour (or per minute). It is equal to the pounds of water circulated 
times the cooling range. 

PUMPING HEAD is the pressure required to lift the water from the top 
of the water in the basin to the top of the tower and force it through the water 
distribution system. It is equal to the static head plus the velocity head and 
friction loss in the water system. 

DRIFT is the small amount of water that escapes from atmospheric water- 
cooling equipment in the form of fine droplets and is that water which is 
entrained by the circulating air. Drift is a water loss independent from that 
water lost by evaporation; it can be reduced by good design. 

BLOW-DOWN (bleeder by-pass or waste) is the continuous or intermit- 
tent wasting of a small part of the circulating water in order to minimize 
harmful concentrations of chemicals in the water. In most localities the water 
used in a cooling tower contains dissolved solids. The water that is evaporated 
in the tower does not carry away its solids and as a result the solids concen- 
tration is built up unless some of the concentrated water is drained 
replaced with make-up water. These solids decrease the evaporative proper- 
ties of the circulating water, and they may cause sludge dposits in the system 
or corrosion of metals. 

MAKE-UP water is that required to replace the water lost by evaporation 
and drift and blow-down. 
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Figure 2, Wood Fill in Towers Provides More Cooling Surface and 


Water Break-Up. 


The type of water-cooling equip- 
ment used affects to a considerable 
extent the operating temperatures of 
the fluid to be cooled. Spray ponds 
and natural-draft towers depend upon 
prevailing winds for cooling the water, 
hence these units must be designed, 
built, and selected for low wind veloc- 
ity conditions, Such equipment cannot 
continuously maintain the desired 
cold-water temperature (or a close ap- 
proach to the wet-bulb air tempera- 
ture), hence mechanical-draft equip- 
ment must be employed to produce the 
required air movement and obtain low 
cold-water operating temperatures. 

Progress of the cooling tower in- 
dustry is apparent when it is realized 
that for a definite need, a modern 
water-cooling unit requires only one 
square foot of ground area as com- 
pared to 50 square feet for the spray 
pond and about 1000 square feet for a 
natural cooling lake or pond. The con- 
tinuous demand for a more compact 
design, better construction, lower cost. 
larger capacity, greater flexibility of 
operation, independence of atmos-: 
pheric uncertainties, and improved all- 
around performance has resulted in 
the modern induced-draft water-cool- 
ing tower. 

A dry-surface cooling unit is a 
device for cooling or condensing fluids 
by circulating them through finned 
tubes and forcing or inducing atmos- 
pheric air across the coil sections, The 
dry-surface cooler is basically a non- 
contact convection-type heat exchanger. 
One arrangement for a dry-cooler is 
the induced draft unit (Figure 3) with 
the fan mounted on top discharging 
the air upward and inducing air across 
a horizontal bank of finned tubes 
mounted below the fan. Another ar- 
rangement is the forced-draft unit 
(Figure 4) with the fan discharging 
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air upward across a horizontal bank 
of finned tubes mounted above the fan. 
Small portable units are convention- 
ally arranged with a vertical coil-bank 
mounted to receive a horizontal stream 
of air across the finned surfaces. 

Selection of type of dry-surface 
cooler may be based upon the design 
considerations and operating charac- 
teristics shown in Table A. 


TABLE A 


Forced Draft 


. Less recirculation of out- 1. Mechanical equipment is 
let air simpler and more acces- 
ble. 


sible. 
2. Simpler structure (isolated 
drive). 
Coil sections close to 3. Unitised or other than elec- 
und, easier to clean trie-motor drive. 
Maximum protection from 4. Less power (+ 5 percent) 
5. Increased freezing hazard. 


Induced Draft vs. 





Better air distribution 
over cou 


weather. 
. Walkway unnecessary. 


The dry-cooled heat exchanger may 
be used for applications of “high- 
level heat removal” where tempera- 
tures of the fluids to be cooled are 
above 130° F., referred to a 100° F. 
dry-bulb ambient air temperature, and 
where water is scarce, expensive and/ 
or badly polluted, or where the “port- 
able” features of a dry-cooling unit 
would be desirable. Other advantages 
include smal] space requirements, sim- 
plicity in starting, and ease of control 
of the freezing hazard. 

The water-cooling tower would gen- 
erally be used in preference to the 
dry-cooling unit when cold-water tem- 
peratures are less than 130° F. and 
which could approach (within a few 
degrees) the wet-bulb temperature of 
the air, e.g. 85° F. cold-water to an 
80° F. wet-bulb. Other tower advan- 
tages are the wide range of cooling 
applications especially adaptable to 
low temperature cooling as required 
for steam power, refrigeration, foods, 
etc., and especially applicable for eco- 
nomically cooling very small (5 gpm) 
or very large (over 30,000 gpm) ca- 
pacities. 

Normally the cooling tower is more 
economical, but the cost of the dry- 
cooler decreases relative to that of the 
tower as the temperature of the fivid 
to be cooled rises. Both units have 
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their own applications but in some in- 
stances either type may be used. A 
careful evaluation (see page 149) of 
both methods should be made to insure 
that the most suitable cooling equip- 
ment is selected in each case. 

When selecting the design air tem- 
perature for dry-surface coolers, it is 
generally acceptable to choose a dry- 
bulb temperature’ which will not be 
exceeded more than 5 percent of the 
hours between noon and midnight dur- 
ing the months of June to September, 
inclusive. The temperatures that occur 
in excess of this design value will be 
of such short duration as not to have 
an appreciable effect on efficiency or 
performance. Generally used dry-bulb 
design temperatures are 95° to 110° F. 

Cooling Range, see Figure 5a, is the 
number of degrees that the fluid is 
cooled in an air-cooled heat exchanger. 
Approach is the difference between the 
temperature of the cold fluid leaving 
the dry-cooler and the dry-bulb tem- 
perature of the ambient air. 

Theoretically, water may be cooled 
by the evaporative method (as in a 
cooling tower) until its temperature is 
lowered to the air’s wet-bulb tempera- 
ture, In practice, however, water is 
cooled to a temperature approaching 
the wet-bulb; the closer this “ap- 
proach” the larger the size of the cool- 
ing equipment required for a given 
duty. Generally used wet-bulb design 
temperatures’ are 70° to 80° F., de- 
pending upon the service and geo- 
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graphical location of the unit. 

Cooling range, see Figure 5b, is the 
number of degrees that the water is 
cooled with water-cooling equipment. 
It is the difference between the tem- 
peratures of the hot water coming to 
the equipment and temperature of the 
cold water leaving. Approach is the 
difference between the temperature of 
the cold water leaving the cooling 
equipment and the wet-bulb tempera- 
ture of the ambient air. 


Water Cooling Towers 


Types, The mechanical-draft tower 
consists of an upright shell constructed 
of wood, metal, transite, or masonry, 
in which water is distributed near the 
top uniformly over the area, this water 
drops through upward moving air cir- 
culated by fans and falls into the cold- 
water collecting basin. 

Performance of mechanical-draft 
towers is practically independent of 
wind velocity hence it is possible to 
design them for more exacting per 
formance. They require less space and 
less piping than natural-draft towers 
and the pumping head varies from 12 
to 50 feet, depending upon the design 
Higher plant economy due to the 
colder water temperature obtained 
generally more than offsets the addi 
tional operating expense and initial 
cost as compared with natural-draft 
towers. 

A forced-draft tower is a mechani 


115F Hot Water to Tower 


Cooling 
Range 


Cold Water from 
Tower 


90F 
Approach 


75F Wet-Bulb Air Temp. 
be Cooling Tower Temperatures 


Figure 5. Definition of “Cooling Range” and “Approach” for Air-Cooled Heat Exchangers and 


Water-Cooling Towers. (Temperatures in 
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Figure 6. Section Through on Induced-Draft Counterflow Water-Cooling Tower 


cal draft-tower having one or more 
fans located in the air intake to the 
tower. Greatest objection to the forced- 
draft tower design is that the heated 
ir leaves the top of the tower at a 
ow velocity and is subject to “recir- 
ulation” to the fan inlet; this action 
ay reduce performance as much as 

) percent. Operating costs are high 

cause of high fan power require- 

ents, and maintenance and deprecia- 
on both are high by modern stand- 
ds. 

A “conventional” induced-draft cool- 
g tower consists of one or more in- 

vidual adjacent cells, each having 

own induced air-circulation fan (in 

tgoing air stream), with gear and 

tor drive mounted on top of the 

wer structure. Generally wood fill- 
ing is used to provide wetted cooling 
surface and water break-up. In many 
cases, a combination of the wood- 
filled and spray-filled design is used, 
see Figure 6, 

Another type of induced-draft tower 
is the crossflow design (also called 
“double-flow”), Figure 7, which pro- 
vides compactness, open accessible 
hot-water distribution system, low 
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pumping head, low draft loss because 
of large air-inlet and drift-eliminator 
area and air flow being parallel to 
flat side of fill surface height approxi- 
mates tower height, and increased flexi- 
bility for varying performance require- 
ments, with heavy water loadings being 
possible, 

This distinctive tower, Figure 7, 
employs multiple fans (adjustable 
pitch blades) centered along the top, 
each fan drawing air through two cells 
paired to the plenum chambers which 
is partitioned beneath each fan and 
fitted with drift eliminators that also 
turn the air upward toward the fan 
outlet. Air movement is horizontal 
with water falling in a cascade of 
small drops through the air stream 
and across the wood-fill surfaces. Air 
travel is longer than with the conven- 
tional counterflow design as shown by 
Figures | and 6, 

Selection. Because of the many vari- 
ables in water-cooling tower calcula- 
tions and performance, it is difficult 
to provide simple handbook equations 
and tables whereby an engineer can 
readily select the type and size of 
unit for a definite water-cooling re- 


quirement. Each manufacturer has a 
semi-confidential method of sizing a 
tower, based largely upon research 
and actual performance tests. Selec- 
tion of cooling equipment for any 
specified service must ultimately de- 
pend upon overall considerations es- 
tablished from reliable design and 
performance data. 

The performance of a cooling tower 
is improved by increasing the amount 
of filling, height, area, and/or air 
quantity. Increasing the tower height 
increases the length of time the air 
is in contact with the water, without 
seriously affecting the fan power re- 
quired, but increases the pumping 
power. Increasing the tower area 
while maintaining constant fan power 
increases the air quantity somewhat 
and increases the time that this air 
is in contact with the water because 
of lower velocity. The surface area 
of water in contact with the air is in- 
creased in both cases. 

Increasing the air velocity through 
the tower decreases the time the air 
is in contact with the water, but since 
a greater quantity is passing through, 
the average differential between the 
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Figure 7. Section Through a Large Capacity 
“Double-Flow” (or Crossflow) Cooling Tower. 


water temperature and wet-bulb tem- 
perature of the air is increased, and 
this increases the rate of heat transfer. 
Increased air quantities are obtained 
only at the expense of increased fan 
power (horsepower increases approxi- 
mately as the cube of the air quantity ). 
Air velocities through induced-draft 
towers vary from 300 to 450 fpm over 
the fill area (plan) of the structure. 


Evaluation of Costs 

A comparison of costs for various 
types of cooling equipment for a given 
application requires detailed study, To 
obtain an estimate, a complete analysis 
must be made; first cost, power costs, 
water costs, maintenance, etc., can be 
evaluated over the life expectancy of 
the equipment. The calculation may 
be made as follows: 

Annual operating costs = Maintenance + 
Depreciation + Power Costs 


Cc 
A=M+-——tP 
ate 
where A = Annual operating costs 
N Maintenance, insurance, 
taxes, etc., figure furnished 
by purchaser. 

‘ost of equipment, would in- 
clude any or all of : 1) Cost 
of unit erected; by manu- 
facturer. 2) Pumps, pip- 
ing, etc.; by purchaser. 3) 
Electrical work; by pur- 
chasers. 

= Time in years, estimated life 
of equipment. 

P = Power costs per year for 

fan/s and pump/s. 
Example. A 900 bhp, 300 rpm, two- 
cycle, solid injection, pump scavenged, 
diesel engine in Oklahoma is to be 
cooled with recirculated water, Make 
necessary estimates and select cooling 
equipment required. Prepare an evalu- 
ation showing cooling tower and air- 
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cooled exchanger costs upon a basis 
of operation at full fan speed for 24 
hr/day, 8 mo/yr for 15 yr, power at 
$0.015 per kwh. 

Calculation. The cooling system for 
this type diesel engine absorbs about 
2500 Btu per bhp-hr. Assume a shell- 
and-tube exchanger (with cooling 
tower) designed to cool jack water 
from 170° to 158° F., and that the raw 
water temperatures are to be 115° and 
95° F. to a 73° F, design wet-bulb air 
temperature. 

Heat to water = 900 bhp X 2500 Btu= 

2,250,000 Btu per hour. 

_2,250,000 
60 X 833 X 20° 
water circulated through tower 
115°— 95° 
170°—158° 

water through engine jacket 
Power Cost $0.015 x 24& 30x 8 
$86.40 per Kw per year 

(See Table B.) 


gpm = = 225 gpm raw 


gpm = 225 x == 385 gpm soft 


Operation and Maintenance 

Pages of recommendations could be 
written on the starting-up, operating, 
maintaining and shutting down of cool- 
ing equipment in order to obtain opti- 
mum results under varying load re- 
quirements and changing weather con- 
ditions, The life of any piece of cool- 
ing equipment is directly dependent 
upon its built-in features, type of serv- 
ice, severity of operation, general care 
and maintenance, and climatic en- 
vironment. 

The continued utility of all cooling 
equipment depends primarily upon the 
maintenance of the mechanical equip- 
ment; next in importance is cleanli- 
ness of the unit; water treatment (with 
necessary blow-down) is a must for 
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TABLE 6 
Evaluation Costs of Cooling Tower and Air- 
Cooled Exchanger for Same Cooling 
R 


900-H P. Diese! Engine—5760 Hours per Year (8 Meoaths) 
385 gpm Soft Water, 170° to 158° P. 
225 gpm Raw Water, 115° to 95° FP. 





Equipment. Maintenance and | Cooling | Air-Cooled 
Power Costs | Tower | Exchanger 
| 





Cooling Tower and Basin | $1800 
Shell-and-Tube Heat Exchanger) 950 
Pump (raw water) with Motor. 7 


Piping and Soft Water Pump 
Electrical Work 


Cost of Equipment ““C” 


Maintenance (5% and 3%) 
Water and Treatment Cost 


Contingencies at 2% 
Maintenance, ““M" 


Fan horsepower 
Pump horsepower 
Hp x 0.746 
Kilowatts = —— —| —_—-- 
0.88 motor eff 6.8 Kw 10.2 Kw 
Power Costs at $86.40/Kw/ | 
a, | § 587 
Annual Operating Costs, 
c ~— 
A=M+——+P $1565 
15 


most systems using cooling towers. 

Well maintained units would prob 
ably give good performance for yea 
whereas a neglected unit might de- 
crease its cooling efficiency as much 
as 4 percent per month for some 
years. It should be emphasized that 
there are many cooling tower installa- 
tions which are 15 to 20 years old, 
and still giving practically as good 
service as the day they went into 
operation. 

Unless a good maintenance schedule 
is followed, decrease of cooling per- 
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formance would result. Economizing 
on cost of labor for maintenance 
would also result in increased expense 
for replacement parts and periodic re- 
pair costs. There may be a few in- 
stallations where this approach might 
be applicable with soft water, and 
where there is no dust or sand in the 
air with no algae growth. However, 
any equipment which has motors, fans, 
gears, pumps, etc., is of necessity sus- 
ceptible to failure unless regularly in- 
spected, lubricated, and maintained. 

Water Treatment. Treatment of cool- 
ing water includes: prevention of cor- 
rosion and scale formation on heat- 
exchanger equipment; prevention and 
control of algae; and control of de- 
terioration of cooling tower lumber. 

The amount of make-up water re- 
quired depends upon evaporation loss, 
drift loss, and blow-down, Evaporation 
losses average 0.75 percent of the 
water circulated for each 10° F. range. 
Drift loss is the water carried away 
by the air current in the form of 
droplets or mist. This loss approxi- 
mates one-tenth of one percent of the 
water circulated. 

The amount of blow-down required 
depends upon the hardness of the cir- 
culating water, the type of water sof- 
tener or inhibitor used, and the amount 
of drift loss. Blow-down is normally 
controlled to maintain the concentra- 
tion of dissolved and scale-forming 
solids below the point where the for- 
mation of scale would occur or would 
be caused by corrosion. The total 
amount of solids introduced by the 
make-up water equals the total re- 
moved by the blow-down, hence the 
ratio of make-up to blow-down indi- 
cates the number of concentrations in 
the system, 

Mechanical Maintenance. A regular 
daily inspection schedule is recom- 
mended to determine whether the cool- 
ing equipment is operating properly. 

he cooling unit in operation becomes 

ut part of a system made up of sev- 
ral other auxiliaries. Therefore, it 
ay be blamed for unsatisfactory per- 
liormance which is only a symptom of 
ilure in another part of the system. 

Reduced cooling range indicates a 

ght heat load or excess water quan- 

ty. Increased cooling range indicates 
avy load or insufficient water quan- 
ty. When a condenser or heat ex- 
hanger becomes badly scaled, water 
quantity circulated is frequently re- 
tarded and pumping head increased. 
Higher cooling water temperatures 
usually indicate this condition. Thus, 
if water quantity is incorrect: |) check 
pump for speed, pressure, and free- 
dom from air; 2) check condenser for 
scale, air, or restrictions; and 3) check 
pipe lines for air, partially closed 
valves. dirt, or restrictions. 
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Cold Weather. Extremely cold 
weather normally does not increase 
performance to any great extent, but 
operating hazards are increased con- 
siderably; the cold water temperature 
is seldom less than 60° F. Cooling 
towers operated in freezing weather 
are subject to ice formation at the 
air inlets; ice may form on the inlet 
louvers and nearby wood-filling as 
these surfaces become lightly wetted 
by fine drops of water which splash 
toward the entering air stream. Ice 
starts to form on the lower section of 
louvers and progresses upwards; this 
accumulation of ice will restrict the 
inlet area and reduce the air flow, 
thus increasing the temperature of 
the water being circulated through 
the tower, 

To prevent icing during cold 
weather operation, one or more of 
the following procedures are recom- 
mended for induced-draft towers: a) 
shut-down or reduce speed of fans, 
but do not shut off water: b) cover 
upper portion of louvered area with 
canvas, etc.. and/or c) shut off some 
of the cells. 

If ice should form on the louvers 
and filling, one of the following meth- 
ods of removal could be used: a) re- 
versing (for a limited time) the rota- 
tion of the motor driving the fan and 
thus blowing the warm air backwards 
and out through the louvers; b) shut 
down some fans temporarily but do 
not shut off water; and/or c) cover 
upper portion of louvered area with 
canvas, etc. 

Operation and maintenance of the 
mechanical equipment for air-cooled 
heat exchangers is similar to that dis- 
cussed on the previous page for cool- 
ing towers. Instructions issued by man- 
ufacturers should be followed for 
proper lubrication and care of the 
equipment, Clean and paint all cor- 
rodible metals as required. 

Certain fouling factors are used 
when estimating the size and perform- 
ance of a finned-tube cooling unit; an 
increase of operating temperatures and 
greater pressure drop through a heat 
exchanger frequently indicates exces- 
sive fouling and the need for cleaning 
of the tubes, internally and/or ex- 
ternally. 

Unusually high dry-bulb tempera- 
tures of air may prevent an air-cooled 
heat exchanger from performing ac- 
cording to the design conditions, but 
most operating problems will arise in 
cold weather. In cold weather care 
must be taken that the temperatures of 
the circulating fluids do not become 
too low. In some gas-cooling coils hy- 
drates are formed on the walls of the 
tubes if the gas is cooled excessively 
and if there is any moisture in the gas. 


When cooling liquids or gases con- 
taining water, the water might freeze 
causing considerable damage to the 
tubes, headers, or piping. In cooling 
lube oil or other viscous fluids, the 
viscosity would increase with de- 
creased temperatures tending to in- 
crease operating pressures in the sys- 
tem. Close check on the temperatures 
of the fluids can be obtained if ther- 
mometer wells are installed in the 
lines from the unit and the operating 
personnel required to take periodic 
readings of these temperatures. In 
some cases a warning light or bell 
actuated by a device in the return coil 
header is warranted, 

Intermittent winter operation of fin- 
tube sections where the fluid might 
freeze requires draining of these sec- 
tions and exposed piping during in- 
operative periods as a safeguard 
against freezing. If sections are drained 
during cold weather they should be 
blown out with compressed air or 
flushed out with anti-freeze solution; 
fin-tube sections are made and installed 
so that sections will drain, but scale 
and sludge in tubes may hold enough 
liquid to freeze and split the tubes. 
Drain and vent should be left open 
and a blank flange inserted at inlet 
flange connection of each drained sec- 
tion. In this way there would be no 
danger of freezing in the drained sec- 
tion even though the shut-off valve 
might develop a leak. 

Dampers are sometimes provided on 
dry-cooling units; these should be set 
so as to vary the air flow across each 
coil section to provide the desired cool- 
ing effect. Cold weather operation re- 
quires almost complete closing (set- 
ting depends upon air temperature) 
of the dampers in order to minimize 
freezing difficulties. 


Conclusion 


It is impossible to formulate any 


set of recommendations that would 
definitely establish the selection of a 
given cooling method as being the 
most suitable for any particular appli- 
cation. The anticipated performance. 
operating features, and ease of main- 
tenance of a proposed installation 
must be completely analyzed, and the 
final selection frequently becomes a 
matter of engineering compromise and 
personal preference, It is significant 
that, as the need for water conservation 
increases, the manufacturers of cooling 
equipment have been accumulating a 
great reservoir of experience by con- 
tinuously making more economical 
units and more highly specialized ap- 
plications, 
REFERENCE 

* Consult local U. 8. Weather Bureau Statis- 

tics or “Summer Weather Data’ by J. © 
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THE THERMODYNAMIC properties of the following 
groups of compounds have been presented in previous 
papers of this series; paraffinic hydrocarbons,’ mono- 
olefinic hydrocarbons,’ cycloparaffinic hydrocarbons." 
aromatic hydrocarbons,’ acetylenic and diolefinic hy- 
drocarbons,’ combustion gases,'’ sulfur compounds,"' 
halogens and halogen acids,’* chloromethanes,”* 
cyanogen compounds,"‘ the oxides of nitrogen.’ some 
oxygenated hydrocarbons—C, and C.,”° some miscel- 
laneous hydrocarbons."’ and some C, oxygenated 
hydrocarbons.‘ This paper now presents the data for 
the chloroethenes—chloroethene (vinylchloride), 1,1- 
dichloroethene, cis-1,2-dichloroethene, trans- 1,2-di- 
chloroethene, trichloroethene, and tetrachloroethene. 

Dr. Kobe is professor of Chemical Engineering at 
the University of Texas. Mr. Harrison is the Dow 
Chemical Company Fellow in Chemical Engineering 
at the University. 


MEH chioroethenes are used in largest quantities 
| except for the chlorinated methanes previously 
described.** Chloroethene, better known by its 


common name of vinyl chloride, is growing in industrial 
use each year. Trichloroethene finds extensive industrial 


TABLE 1 
Reported Heat Capacity Data for the Chioroethenes 


Method Workers Reference 
291.16—1500° K.| Spectroscopic Richards 19 


Temperature 
COMPOUND Range 





hloroethene 
1, 1-Diehloroethene . 
1s-1,2-Dich j 

ethene 22.1—240.5° C. | Velocity of Sound | Olson and Brittair 18 
trans-1,2-Dichloro- | 


ethene 24.0—243.7° C. | Velocity of Sound | Olson and Brittair 18 


Trichloroethene 
Tetrachloroethene 


Figure |. 
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use, The other derivatives are being produced industrially 
and will undoubtedly be used more extensively. It will be 
helpful to have thermodynamic data available for these 
compounds, It is unfortunate that more attention has not 
been given these compounds so that more complete and 
more reliable data would exist. 

Heat capacities of chloroethenes have been reported by 
only two authors, shown in Table 1. It is unfortunate thatg” 
there are no calorimetric points to check the spectroscopi 
calculations which were made for this paper. 


Molar Heat Capacities of Chioroethenes on Centigrade and Fahrenheit Scales 
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Coulee | 
(tig.) 
HCt lakes 

Dilation) Reference 





303,900 
276,200 
275,000 


275,600 


| 
| 


6,000 217,000 


‘AH, represents the heat evolved at 25° C. and constant pressure in the combustion of 
the gaseous nds in gaseous oxygen and liquid water to form the products indicated 
All reactants products are in their appropriate standard reference states 

AH? and AGr° represent the changes in heat content (enthalpy) and free energy re- 
spectively, for the formation of the compounds in the gaseous state from carbon, hydrogen, 
and chlorine, with all reactants and ucts in appropriate standard reference states. 
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The data of Richards'® are presented in this paper for 
Joroethene. Several additional values were calculated for 
peratures intermediate between 273.16 and 1500° K. 
ich Richards did not publish. 

The spectroscopic data of Thompson and Torkingtor 

re used to calculate the heat capacity of 1,1-dichloro- 

ene. 

Bernstein and Ramsay’ published the frequency assign- 
ments which were used in the calculation of the heat 
capacities of both cis and trans-1,2-dichloroethene. 

Wu*™ made frequency assignments for the vibrations of 
trichloroethene. These values give calculated heat capac- 
ities which are too low by as much as five calories per 
mole per degree. Approximate values for the heat capacity 
were determined graphically by plotting heat capacity 
versus the number of chlorine atoms in the chloro- 
ethene family at lines of constant temperature. A reassign- 
ment of frequencies was made which give calculated heat 
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capacities which agree with the graphical values, These 
calculated values are presented in this paper. 

The data of Torkington** were used to calculate the heat 
capacity of tetrachloroethene. 

The free energies and heats of formation and heats of 
combustion are given in Table 2. These values were cal- 
culated from the indicated references. Tetrachloroethene 
is the only compound for which calorimetric data were 
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ENTHALPY RELATIVE TO O'C 
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Figure 2. Relative Enthalpies of Chioroethenes. 


TABLE 8 
Enthalpies of the Chieroethenes 
cal. /g-mole 


TABLE 9 
Enthalpies of the Chioroethenes 
Btu. /Ib.-mole 
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used. The heats of formation of all other compounds were 
estimated. 

The molar heat capacities of the ideal gases on all tem- 
perature scales are given in Tables 3, 4, 5 and 6. These 
data are shown in Figure 1 on the Centigrade and Fahren- 
heit scales. 

* The molar enthalpies of the ideal gas, relative to the ice 

point, 0° C.== 32° F., are presented in Tables 7, 8, 9 and 
10 for al] four temperature scales. The molar enthalpy in 
cal./g-mole, or Pcu/lb.-mole, are shown in Figure 2 as a 
function of the Centigrade temperature. 
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The mean molar heat capacity above the ice point is 
oer in Table 11 for the Centigrade scale and in Table 12 
or the Fahrenheit scale. 

Cubic equations to represent the heat capacities of the 
es ag ae on all four temperature scales are given in 

able 13. 
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TABLE 10 
Enthalpies of the Chioroethenes 
Btu. /Ib.-mole 


cis-1,2-Di- | trans-1,2-Di-| Trichlore- 
chloreethene chiereethene| ethene 


Chicre- 


1,1-Dichlere- 
ethene ethene 





TABLE 11 
Mean Heat Capacities of the Chiorcethenes 
cal./g-mole + °C. 
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Heat Capacity Equations for the Chioroethenes 
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Upper Floor of Two Story Filling Building, Showing Multiple Five Gallon Drum Filler and Pint Filler 
in Background. 


Europe's Largest Grease Plant 
Is Opened Near Manchester 


~ UROPE'’S largest plant, with a ca- 
pacity to produce 20,000 long tons 

of several types of grease, and nearly 
300 grades of lubricants, was opened at 
lrafford Park, Manchester, England, on 
25. Shell-Mex and B. P. 
Ltd., owners and operators of the plant, 
that 1938, England's con- 
sumption of refined oil products has 
doubled from 10 to 20 millions per an- 


September 


report since 


num. For lube oils and greases the in- 
crease was from 560,000 to 800,000 tons 
a year. Behind the enterprise are Shell 
Oil Company and Anglo-Iranian Oil 
Company, which combined produce 15 
nillion tons of refined petroleum prod 


ts annually 


On Manchester Ship Canal 
$1,400,000, 
plant can pro 


Constructed at a cost of 
the Shell-Mex and B. P 
luce 20,000 tons of grease annually, a 
stepped up soon 
About three- 


lime 


tonnage which will be 
by further mechanization 
fifths of the grease is calcium or 
based; the rest is of soda or aluminum 
base. The calcium based compound is 
manufactured in an elaborate continuous 
soda or 


into 


plant. Heavier production of 


aluminum base grease can be put 
economic manufacture as machinery has 
been installed to handle such 

Situated on the Manchester Ship 
Canal, in the heart of a manufacturing 
region which contains 50 percent of the 
British population, the plant has access 
to ocean vessels and can employ domes- 


tic craft for transportation between the 
parent companies’ refineries 

Divided north and south by a road, 
the northern half of the plant area is 
essentially a factory area for manufac- 
turing lube oils and greases; the south- 
ern part is a 21-million gallon tank farm 
supply depot, with 
vehicles, and 
engineering 


containing an oil 


repair facilities for con- 


struction and maintenance 


shops 


The lubricants factory employs a ver- 
tical system for the blending of lube 
oil. It is housed in a building 80 feet 
high at the roof, containing 30 tanks 
various components by pipe 
A combination 
control, 


fed with 
line from the tank farm 
of gravity feed and central 
which has 
and expensive 
pumps on one level, comes as near to 
fully automatic blending as is practica- 
ble in a trade which provides a multitude 
of diverse blends rather than substantial 
tonages of a few grades. In the blending 
of different kinds of lube oil the com- 
ponents are fed by gravity into the ap- 
thorough mixing 


dispersed 
tanks 


replaced a more 


system of and 


propriate tank where 
is effected; individual tank feed for fats 
and special additives are raised from 
the ground floor storage for this pur- 
pose. A centralized system of pipe ter- 
minals, valves and pneumatic measure- 
ments allows a central operator to make 
simultaneously six blends drawn from 
a range of close on 50 basic oils or ad- 
ditives. From the lube oil plant most of 
the blended products are piped to the 
package plant. The filled and labelled 
drums and barrels are then taken for- 
ward by conveyor to the fork-lift truck 
operation area, whence they are deliv- 
ered to storage or sent direct by road, 
rail or water 

Facilities for blending, packaging and 
and greases are 


dispatch of lube oils 


an integrated part of the factory setup; 
while the administrative block contain 
a laboratory, pilot experimental greas 
plant, ete. Together with the tank farn 
the three sections are linked by pneu 
matic tubes for speedy conveyance o 
samples, documents; by an internal tele 
mechanical conveyors 


phone system, 


pipe lines, roads, and railways. 


Close View of Manifold Floor Showing Distribution Lines to Fillers. 
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NOMOGRAPH FOR CALCULATION OF 
YIELD OF POLYMER GASOLINE 
(Based on Specific Gravity of 0.700 for the Product) 
GEORGE E. MAPSTONE 
Glen Davis, N.S.W., Australia 





Molecular Weight 
of Gas 


Imperial Gallons 
n 


Imperial Gallons 
l 


Percentage 
Conversion 








100 


THIS NOMOGRAPH is designed to calculate the yield of polymer gaso- 
line that will be obtained from 1000 cubic feet of gas at 60° F. and 30 inches 
Hg. given the olefine content of the gas, the average molecular weight of 
the reacting olefines, and the percentage conversion. The gas density relative 
to air has been scaled against the molecular weight on the assumption that 
the saturated and unsaturated compounds in the gas have the same average 
molecular weight. The yield has been scaled in both U. S. gallons and 
— gallons, of specific gravity 0.700 Le. API gravity. 

© use the nomograph connect the percentage of olefines in the gas charge 
(scale A) with the molecular weight of the gas (scale B) and produce to 
give the theoretical maximum yield (scale C). This point is then connected 
with the percentage conversion (scale D) to give the actual yield in gallons 
of polymer gasoline per 1000 cubic feet of dry gas at 60° F. and 30 inches 
Hg. (scale FE). 


a 
- G 


s 


ey 











le 











Petroleum Refiner—V ol. 30, No. 11 





Aromatic Cracking Furnace on Stream (Courtesy, Petrochemicals, Ltd.) 
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From Petroleum Sources 


Part ll 


PETER W. SHERWOOD 
Chemical Engineer, Pittsburgh 


November, 1951—A Gulf Publishing Company Publication 


STLEEEEEEEEEEEEE 


IN PART I of this series pub- 
lished in September, Peter W. 
Sherwood reviewed the fun- 
damental knowledge of hy- 
drocarbon pyrolysis in the 
production of ethylene. Part 
II now covers the application 
of laboratory isobaric and iso- 
thermal data to commercial 
operating conditions. 

The raw materials for com- 
mercial plants may consist of 
ethane, propane, mixtures of 
light hydrocarbons, or even 
gas oil and heavier constitu- 
ents. The most common con- 
version method utilizes tubular 

ing furnaces. Also, there 
is considerable new interest 
in the advantages of other 
cracking methods, such as 
Thermofor pyrolysis and par- 
tial combustion. This article 
presents a review of these 
various processes, together 
with a discussion of the effect 
of operating conditions. 

Part II will appear in an 
early issue. | 





MJ ONSIDERABLE caution must 
| be exercised in the industrial 


application of fundamental 
knowledge of hydrocarbon pyrolysis 
gained in the laboratory and discussed 
in part I of this article. Isobaric andj 
isothermal! conditions, carefully estab- 
lished in the laboratory, cannot be 
achieved in commercial operation, 
Moreover, the feed to the pyrolysis 
furnace is generally quite complex. 
The plant raw material is dictated by 
locally prevailing conditions and may 
vary from a fairly pure ethane or pro 
pane stock to mixtures of permanent 
and L.P. gases and even to the com 
plex hydrocarbon system of gas oil 
kerosine, and crude, Even where 
fairly pure grade of propane is availa 
ble as starting material, complexiti 
are introduced into the system by thé 
frequent need for recycling byproduc 
propylene, butylene, and C,-hydro 
carbons, 

For economic reasons, propane and 
ethane, alone or in mixtures, consti- 
tute the most common cracking stock 
for the production of ethylene. Ethane, 
which will yield substantially only 
ethylene and hydrogen in its primary 
pyrolytic reactions, results in the least 
complex charge to the cracker, even 
where recycle operation is practiced. 
If the pyrolysis is properly controlled, 
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byproducts such as butylene, ete., 
formed in secondary reactions, can be 
kept at an economical expendable 
level and only unconverted ethane. 
after separation from the reaction 
products, need be recycled. As has 
been pointed out above, the main dis- 
advantages of ethane are its high ther- 
mal stability, necessitating very high 
operating temperatures, and its high 
cost of shipment by rail or barge, 
compared with liquefied petroleum 
gases. Accordingly, ethane cracking is 
normally confined to plant sites where 
ethane is available as a byproduct of 
other operations. 

The use of propane as feed stock 
already introduces complications. 
Equations (2) and (3) of this article 
series show that propane pyrolysis can 
take two different routes, yielding eth- 
ylene and propylene, respectively. At 
the same time, the formation of some 
ethane is unavoidable. due to the hy- 
drogenation of ethylene or to a lim- 
ited bimolecular breakdown mecha- 
nism: 

2C,H, 2C.H. CH, (10) 
Secondary reactions forming higher- 
molecular hydrocarbons take place 
and become quite significant as the 
time-temperature reactions in the 
cracking coil become more severe. It 
is possible to limit the formation of 
secondary reaction products by suita- 
ble design and operation of the re- 
action furnace. The ratio of primary 
products formed according to equa- 
tions (2). (3). and (10) in purely 
thermal (non-catalytic) operation is. 
on the other hand, substantially be- 
yond our control 
In sites where propylene can be 
used to good advantage for chemical 
synthesis, provane cracking may serve 
for the production of both ethylene 
land propylene. More commonly. how- 
ever. 
esired, or the required ratio of these 
hemicals is not in accord with the 
utput of the cracker. In such in- 
tances, it then necessary to 
parate the product components and 
» recycle the propylene along with 
1e recovered propane stream. Second- 
ry products: butylene, amylene, and 
thane may also be admixed to the 
racking stock. This introduces addi- 
tional complexities in the reaction sys- 
tem, Not only is propylene thermally 
more stable than propane, but its 
breakdown products exhibit an even 
higher degree of unsaturation and are 
thus even more prone to polymeriza- 
tion and eventual coke formation. 


only one of the two olefins is 





becomes 


From the point of view of yield and 
conversion to ethylene, as well as of 
coke formation, propylene is a raw 
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material inferior to propane. Accord- 
ing to Schutt, it is feasible to realize 
a propane conversion per pass as high 
as 85-90 percent when the charging 
stock is a saturated mixture such as 
25 percent ethane and 75 percent pro- 
pane. On the other hand, design of a 
furnace for cracking a highly unsatu- 
rated feed (such as 25 percent pro- 
pane-75 percent propylene) should be 
based on an expected conversion of 
75 percent for propane and 50 percent 
for propylene, assuming that byprod- 
uct ethane is recycled to the maximum 
extent. Lower conversion rates are se- 
lected if maximum yield is the pri- 
mary consideration. 


Cracking in Tubular Furnaces 

Most common method of cracking 
hydrocarbons to ethylene involves the 
use of two-sectional tubular furnaces 
heated by oil or gas. 

Design of such ethylene crackers 
has been discussed in some detail by 
Schutt.' Outlet pressure is chosen by 
balancing possible yield losses due to 
secondary reactions at elevated pres- 
sures against the cost of recompressing 
the product gases. Coil outlet pressures 
vary normally between 10 and 30 psig, 
with the lower pressure favored for a 
relatively high-molecular-weight and 
unsaturated feed. Pressure drop 
through the coil depends on tube di- 
ameter and throughput, and can be 
estimated by following calculating 
methods generally employed in the 
design of vapor phase cracking fur- 
naces.** In normal practice, the mean 
operating pressure is some 15 psi 
above the outlet pressure, i.e., the over- 
all pressure drop through the furnace 
is about 30 psi. Schutt’ lists com- 
mercial capacities of pyrolysis coils of 
various diameter as shown in Table A. 


TABLE A 
Reactant Flow Rate 
Ethane- Propylene- Propane Charge 
Lbs. Hr. Lbs./Sq. Pt./See. 
5,200 22.5—29.5 


6,300 2.0— 2.5 
7,800 18.5— 25.0 


LD. Tebe lach 





30 4,000 
35 4,800 
40 5,800 


Tube diameter is determined pri- 
marily by heat transfer considerations 
and, to a lesser extent, by pressure 
drop. In order to maintain the wall 
temperature of the tube within tolera- 
ble limits, high heat transfer rates 
from metal to gas stream must be 
brought about by high linear veloci- 
ties, even at the cost of increased pres- 
sure drop through the furnace. A con- 
sideration of yields, installation and 
maintenance costs leads Schutt to rec- 
ommend 4.5 inches as the maximum 
tube size to be employed, There is no 
lower limit to tube size if small capac- 


ity ethylene plants are involved. 

Principal control variables are resi- 
dence time and temperature. Cracking 
rate (of propane) is inappreciable 
below 1150° F. and the critical con- 
ditions are encountered at higher tem- 
peratures. Normal residence time 
varies between 0.7 and 1.3 seconds at 
the commercial outlet temperatures 
between 1400 and 1500° F. Flexibility 
is given to furnace operation by vary- 
ing the outlet temperature. From the 
principles discussed in the first part 
of this article, it is understood that 
raisine the mean reaction temperature 
(within reason) will decrease the 
over-all yield but increase the per- 
pass-conversione and therefore the 
eracker capacity. 

Cracking rate is increased as the 
temperature in the pyrolysis coil rises. 
Taking account of the kinetic relation- 
ship involved (see Equation 7), it be- 
comes possible to calculate the reac- 
tion progress at various points along 
the tube. For a detailed analysis of 
this approach to cracker design the 
reader is referred to Schutt’s excel- 
lent paper." 

Selection of the proper tube metal 
is critical at the high cracking tem- 
peratures involved. Commercial high- 
temperature steels are limited to oper- 
ating temperatures not exceeding 
1600-1800° F. Most satisfactory from 
the point of view of high-temperature 
strength are high chromium alloy 
steels, notably No. 310 (25/20 
chrome-nickel) recommended for tem- 
peratures up to 1650° F. Alloys low 
in chromium and high in nickel con- 
tent must be avoided because of their 
tendency to promote the formation of 
carbon with consequent decrease in 
yield, and, above all, with resultant 
reduction in the heat transfer capacity 
and eventual plugging of the tube. 

Control of flue gas temperature at 
1750° F, maximum is an effective way 
of assuring adequate limitation of the 
critical metal temperature. If this 
method of control is chosen, flow of 


TABLE 1 
Pyrolysis of Light Hydrocarbons in Tubular 
Furnaces’ 


Ethane 


Cracking Stock 
Coil Outlet Temp., °F 1425 
30.0 


re, pang 
Reaction Time, Sec 1.05 
Conversion, percent 38.5 
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cracking stock and flue gas must be 
kept co-current, 

The injection of small amounts of 
steam with the cracking stock is rec- 
ommended to minimize the extent of 
carbon deposition and especially to 
reduce corrosion difficulties if sulfur 
is present in the feed. 


Tubular Furnace Performance 

Table 1 lists typical commercial 
tubular pyrolizer performance oper- 
ating in single-pass operation with a 
pure ethane or propane charging 
stock. 


As a rough rule, commercial ulti- 
mate yields of 75 weight percent eth- 
ylene may be obtained in the commer- 
cial cracking of ethane. Ethylene yield 
from propane is 48 percent and from 
gas oil 25 to 32 percent. 

These typical operating figures are, 
of course, modified by the interrela- 


tion between once-through conversion | 


and ultimate yield. Operating at simi- 
lar conditions and with substantially 
100 percent recycle, the Oppau proc- 
ess for the thermal cracking of ethane* 
yields 73.5 percent ethylene with a 
per-pass conversion of 63.8 percent 
ethane, compared to a yield of 80.6 
percent when the conversion is reduced 
to 47.5 percent per pass. The adverse 
effect on over-all yield of raising the 
once-through conversion is even more 
pronounced as the molecular weight 
of the feedstock is increased since here 
the recycled byproducts (such as pro- 
pylene) constitute poorer cracking 
stock than the original feed. 

The effect of the different operating 
variables outlined above is equally 
noticeable in the manufacture of ethyl- 
ene as a byproduct of other cracking 
operation. Thus, in the once-through 
thermal reforming of a Mid-Continent 
naphtha at 1160° F., the effect of in- 
creasing the pressure from 100 to 300 
psi was a marked reduction of olefin 
yield.® The yield of ethylene dropped 
from 9.68 to 3.36 volume percent of 
charge, and a similar though less pro- 
nounced effect was noted on the for- 
mation of propylene and butylene. 
The reason for this phenomenon is, of 
course, to be sought in the secondary 
polymerization and condensation re- 
actions undergone by the unsaturated 
primary products and favored by ele- 
vated pressure, 

Conversion to ethylene is favored 
by setting more drastic operating con- 
ditions. Doubling the charging rate re- 
. sulted in a drop of ethylene yield 
from 11.5 to 9.68 volume percent 
(note that this is a once-through op- 
eration!). A boost in operating tem- 
perature from 1120 to 1160° F. re- 
sulted in a yield increase from 6.10 


November, 1951 


percent to 9.68 percent. This favorable 
effect of increasing the severity of 
operating conditions cannot, however. 
be continued ad infinitum, and a close 
study of McConnell’s data®* shows that 
a definite optimum temperature (with 
regard to ethylene yield) occurs for a 
number of pressure-charge rate com- 
binations. 

Such processes are, of course, oper- 
ated primarily for the manufacture of 
a product other than ethylene. Opti- 
mum operating conditions for the 
various main and secondary products 
do not normally coincide and opera- 
tion of such plants is generally not 
attuned to the requirements of maxi- 
mum ethylene production. By proper 
control of operating conditions, con- 
siderable variation can be attained in 
the ratio of the plant’s products and 
adjustment can be made from time to 
time in conformance with the require- 
ments of the market and the produc- 
tion schedule of the adjunct ethylene- 
consuming chemical plant. 


Thermofor Pyrolysis 

The major engineering problems 
encountered due to the high tempera- 
tures and relatively large amount of 
carbon formation in the course of eth- 
ylene production by the pyrolysis of 
hydrocarbons, have led to the appli- 
cation of modified thermofor catalytic 
cracking units to the process. The 
thermofor pyrolytic cracking process, 
developed by Socony-Vacuum Oil 
Company, Inc.,’ is reported to offer 
wide flexibility with respect to charge 
stock, efficient heat transfer from the 

rimary source to the hydrocarbon 
ine cracked, rapid heating of the 
hydrocarbon being cracked, contin- 
uous elimination of any coke formed 
in the reactor during cracking and 
ability to introduce charge stock into 
the reactor without preheating, 

Two primary elements compose the 
thermofor pyrolytic system: a reaction 
chamber and a primary heater. The 
hydrocarbon is introduced into the 
lower (reactor) chamber where it is 
contacted countercurrently by highly 
preheated pebbles. By proper adjust- 
ment of reactor volume, pebble level, 
and flow rate, it is possible to achieve 
high-temperature contact time com- 

atible with optimum cracking results. 
Feed may be introduced after a pre- 
heating stage or cold, in which latter 
case the pebbles provide not only the 
peak temperature heat requirements 
but the preheating and evaporating 
functions as well, 

The cracked gases leaving the reac- 
tor chamber are immediately quenched 
in order to minimize subsequent yield 
loss due to polymerization and con- 
densation reactions. The pebbles leav- 
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ing the bottom of the reactor are lifted 
to the upper (heater) chamber where 
they are reheated in direct contact 
with burning fuel gas. High thermal 
efficiency approaching theoretical is 
reported for this stage. Pebble preheat 
temperatures range above 1500° F. 
and have reached values as high as 
1700° F. in successful pilot plant runs 
for ethane cracking. Carbon formed 
in the course of the reaction step is 
removed from the pebbles in the heat- 
ing chamber where it serves usefully 
as supplemental fuel. 

Thermofor pyrolytic cracking is 
particularly promising for the crack- 
ing of liquid hydrocarbon stocks in 
which carbon formation during the 
pyrolysis becomes a major obstacle to 
the operation of tubular furnaces (un- 
less large amounts of diluent steam 
are employed or similar operational 
modifications are provided). 

Selection of operating conditions 
depends on the feedstock and on the 
desired plant performance (maximum 
yield or maximum output). Eastwood 
and Potas report’ that pilot plant 
studies have shown that the limits that 
usually apply to the operation - of 
thermofor pyrolytic crackers as shown 


in Table B. 


TABLE 6 


Pebble to hydrocarbon feed ratio, wt. 10— 
Pebble preheat temperature, °F 1400— 180 
Hydrocarbon contact time, sec 0.1- 
Pressure, psig... ... 0.5 
Steam, weight percent of charge 0 


Table 2, taken from Eastwood and 
Potas’ work illustrates the perform 
ance of a thermofor pyrolytie crack 
ing unit operated on a feed of gaseo 
hydrocarbons. Cracking temperature: 
are somewhat higher than is custom 
ary in tubular furnace operation sin 
the limitations due to high tempera 
ture metal failure are not encountered 
in this all-refractory reaction system 
Process performance is analogous t¢ 
that of other reaction systems worki 
at similar time-temperature conditions 


Byproducts of Ethylene Productio 

The yield of ethylene decreases 
the molecular weight and the carbon 
hydrogen ratio of the feed increas 
As has been pointed out above, t 
principal byproduct of ethane pyrol 
sis is hydrogen, some methane, a 
acetylene (the latter especially at very 
high cracking temperatures). Propane, 
on the other hand, yields appreciable 
quantities of ethane and propylene, 
both of which are more refractory to 
further conversion than is the primary 
feedstock. Formation of higher hydro- 
carbons is unavoidable but quite low 
in both cases. 

Cracking of liquid petroleum frac- 


159 





TABLE 2 
Performance of Thermofor Pyrolytic Cracking Units’ 


TPC Cracking of Light Hydrocarbons for Ethylene Production. 





r a 
| Once Through Cracking Recycle 
Mined Light 


Ethane Propane Hydrocarbons 





Composition. percent weight. 


Fresh 


Feed Recycle 





Methane + hydrogen 
Ethane 


Propylene 
Cas 
Total 
Pebble preheat temperature, F 
Contact tame, sec 
Recycle to fresh feed ratio, wt 
Yields, Percent Wt. on Charge 
Hydrogen 
Methane 
Acetylene 
Ethylene 
Ethane 
Propylene 
Propane 
Butadiene 
Butylenes 
Butanes 


Ce+ 


Total 


Ethylene concentration in (2 and lighter, mol. percent 


tions and crudes results in the forma- 
tion of appreciable quantities of by- 
product olefins, dienes. and cyclical 
compounds, The best ethylene yields 
from petroleum crudes are derived 
from highly paraffinic feedstocks and 
do not exceed 30 percent, while more 
aromatic raw materials may limit eco- 
nomically feasible ethylene production 
to 12-15 percent (weight basis). 
Aside from the simultaneous forma- 
tion of some hydrogen, and light hy 





rocarbons, the bulk of the byprod- 
cts derived from the pyrolysis of 
iquid hydrocarbons is an oil, the 
romaticity of which increases with 
he severity of the cracking conditions. 


os 
40.8 634 
40.0 44 
16.0 22.2 
24 
100.0 
1770 


0.12 


57 


100.0 


72.0 


The gasoline fraction obtained is char- 
acterized by very excellent octane 
numbers and may in fact serve as raw 
material for the commercial recovery 
of benzene, toluene, and xylenes, while 
the higher liquid fractions will yield 
naphthalene and its alkylated deriva- 
tives in commercially attractive 
quantities, 

The highly aromatic nature of the 
byproduct liquids prevents their satis- 
factory use as recycle stock or as 
charging stock to most cracking proc- 
esses. Beyond their possible utilization 
as chemical raw material, they must 
therefore serve as fuel oil or, possibly, 
as charging stock to high-pressure 
hydrogenation by which process they 
may, of course, be reconstituted as sat- 
isfactory raw material for ethylene 
(or gasoline) production, 


Partial Combustion Process 


Ethylene production by the partial 
combustion of ethane is an alternative 
way of circumventing the engineering 
difficulties inherent in the construc- 
tion of the high-temperature tubular 
furnaces required for ethane pyrolysis. 


> KK 


Success of the process depends on the 
availability of a cheap source of oxy- 
gen and this approach is not in any 
case considered suitable for the pres- 
ent American economy where fuel gas 
or oil for firing cracking furnaces is 
available at a relatively low price. 
Partial combustion has been practiced 
on a commercial scale (13,000 tons 
ethylene per year) at the Leuna (Ger- 
many) plant of I. G. Farbenindustrie. 
This is believed to be the only com- 
mercial plant which has so far been 
operated by this process. 

Partial combustion of ethane is car- 
ried out in a once-through operation. 
Three volumes ethane and one volume 
oxygen (Linde-Frank! purity) are pre- 
heated separately to 1100-1200° F. 
and 750° F., respectively. The hot 
gases pass to a high-efficiency mixer 
in the bottom of the cracking chamber. 
The gas mixture passes upwards 
through the reactor which is filled 
with 114-inch diameter ceramic 
spheres. Maximum temperature in the 
cracker is 1620° F. A partial vacuum 
of 3-400 mm, Hg absolute is main- 
tained. The cracked gases are cooled 
to 570-750° F. by indirect heat ex- 
change in a tubular heat exchanger, 
and are finally cooled to room tem- 

rature in direct contact with water. 

hylene yield is 60-65 percent of 
theory.* A typical cracked gas analy- 
sis, characterized by high carbon mo- 
noxide content, is reported by Hol- 
royd® as shown in Table C, 


The cooled cracker gases must be 
submitted to a caustic wash because 
of the presence of small amounts of 
organic acids and formaldehyde. 

End of Part Il. Part III will appear 
in an early issue. 
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@ Under present conditions we cannot always give you all 
the materials you require. But we can give you plenty of 
help through Revere’s Technical Advisory Service. And, 
our colleagues in American business tell us it’s a worth- 
while aid, too. We have been rendering this service for 
many years, and it is backed by a wealth of knowledge accu- 
mulated over a century and a half of working with metals, 

So, with your problems on the increase, as whose aren't 
these days, why not check us on what’s bothering you and 
see if we can’t help. We are already helping others regard- 
ing the usage, to their best advantage, of the products 
they can get. 

Since two or more heads can produce more right 
answers than one, let’s get together. You can get in touch 
with the Revere Technical Advisory Service through the 
Revere office nearest you. 


New York 17, N. Y. 


Milix: Baltimore, Md.; Chic: and C. tT? M 
is tapes Ned Beep wad linton, py oe, MA; Les Aneokes 
Sede, Ooo in Pricceal Cee 
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Roland Harrison 


Lecturers Prove Apt 
With Written Word, Too 


Dr. Donald Frederick Othmer once 
formed a partnership with a “man named 
Smith,” but this month he collaborates 
with Dr. Roger Gilmont on an article 
titled: “Correlating Physical and Ther- 
modynamic Properties Used in Petro- 
leum Technology” which appears on 
page 111 
Dr. Othmer is a much traveled chemi- 
cal engineer who has been employed by 
firms in Canada, Sweden, Spain, France, 
England, Belgium, Switzerland, Italy, 
India, South Africa, the Orient and 
Philippines, Mexico and the three 
Americas. He has also been called upon 
for consultation and service by most 
military departments of the U. S. gov- 
ernment as well as various other civil 
branches 
Holder of over 75 U. S. and foreign 
patents on methods, processes and en- 
gineering equipment, co-inventor of 
Smith-Othmer wallboard made from 
wood and other cellulosic wastes, co- 
editor of the Kirk-Othmer, Encyclopedia 
of Chemical Technology in twelve vol- 
umes, and also contributor of over 150 
articles to technical journals at home 
and abroad, Dr. Othmer has found time 
to make extensive lecture tours since 
1948 
Dr. Othmer took his M.S. and Ph.D 
at the University of Michigan. He is a 
member of so many technical and other 
rganizations it would prove impractical 
» list them here 
Co-author Dr. Roger Gilmont joined 
e New York scene during the turbu- 
lent days of 1916, and during his school 
days won many. scholastic honors in 
mathematics, physics, and chemical en- 
gineering. In 1943 he took his M.S 
in chemical engineering from Brooklyn 
Polytechnic Institute and subsequently 
his Ph.D. in 1947 

Since 1947 he has been the technical 
director in charge of the Technical and 
Engineering Department at the Emil 
Greiner Company in New York. As 
such he concentrates on research and 
development of new laboratory and 
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D. F. Othmer 








Roger Gilmont 


chemical engineering imstruments, as 
well as design of laboratory and pilot 
ylant equipment for company clients. 
Patent rights, publication releases and 
reports for the department are part of 
his routine. Concurrently, he has taught 
in the chemical engineering department 
of Polytechnic Institute of Brooklyn 
since 1949 


June Bridegroom 


Supplies Kobe 
With Calcu'ations 


Roland H. Harrison, co-author with 
Dr. Kenneth A. Kobe of “Themo- 
chemistry for the Petrochemical In- 
dustry, Part XVIII,” which appears on 
page 151, is a graduate student in the 
Department of Chemical Engineering 
at the University of Texas, He was re- 
cently awarded the Carbide and Carbon 
Chemicals Fellowship in Chemical En- 
gineering for the year 1951-52. During 
1950-51 he held The Dow Chemical 
Fellowship in Ch 

The U. S Army “greeted” Harrison 
during his second year at the University 
of Texas, and he spent a year in Army 
training before returning to heal 
Granted an undergraduate degree in 
chemical engineering in 1949, he entered 
graduate school where he added statisti- 
cal and quantum mechanics, and ad- 
vanced mathematics to his regular 
course. High scholastic rating elected 
him to Omega Chi Epsilon, Tau Beta 
Pi, and Phi Lambda U silon. 

Married to Miss ary Margaret 
Fewell of Austin in June, the flustered 
bridegroom collected himself sufficiently 
to qualify for admission to candidacy 
for a Ph.D. degree during the summer. 
He is working on calculations on the 
thermodynamic properties of anmonia 
to complete his Master’s thesis. Harri- 
son's hobbies are photography and 
square dancing 

Dr. Kobe, prime author of the present 
series, is well known to PR readers as 
he has been a popular contributor for 
years. 


. E. Degier 


John C. Maher 


Geologist Relates 
Ground Water to Oil 


Geologist John C. Maher, author of 
“Ground Water with Reference to the 
Oil Industry,” found on page 101, has 
been hard at it since 1936 when he be 
came part of the geological work being 
done by the Nebraska Geological Sur- 
vey. Prior to employment with the 
Survey, he was a student at the Uni- 
versity of Nebraska, receiving an A.B 
in 1935 and M.Sc. in 1937. Following 
graduate work at Louisiana State Uni- 
versity, he worked a year with the 
Shell Petroleum Corporation at Tulsa 
before becoming a member of the U. S 
Geological Survey in 1938 

Within that organization he served as 
District Geologist for the Ground Water 
Branch in Louisiana, supervising ground- 
water exploration at Camp Claiborne, 
Camp Livingston, Camp Polk, Alex- 
andria, and Natchitoches. In 1944 he was 
transferred to Tulsa and given the ap- 
pointment he holds at the present time 
of supervising geologist, Fuels Branch 

Among his publications on water-sup- 
gly are several Louisiana Geological 

urvey bulletins and pamphlets, U. S 
Geological Survey Water-Supply Papers, 
and numerous articles in technical jour- 
nals, He also authored several reports on 
surface and subsurface petroleum geol- 
ogy in Arkansas, Kansas, Colorado, and 
the Oklahoma Panhandle. 


Technical Director 
ls Veteran Professor 


Author or co-author of several text 
books on gas, oil and steam power. 
Howard E. Degler this month makes an 
initial contribution to Prrroteum Re- 
FINER entitled, “Selection and Opera- 
tion of Water-Cooling Towers and Air 
Cooled Heat Exchangers,” on page 145 

Degler joined the Marley Company 
as technical director in January, 1948, as 
a veteran of 17 years as chairman oi 
the mechanical engineering department 
at the University of Texas. His teach 
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PENBERTHY REFLEX 


LIQUID LEVEL GAGES 
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Liquid Level Gage . . . it prevents 
mistakes. Due to a simpie, invariable 
optical principle, the empty spoce 
olways shows white .. . the liquid 


black. In addition to stondord units, 


Penbeithy Reflex Gages ore fabri- 
coted to customers’ specifications from 
special alloys to meet unusual corro- 
ditions. Write for new Catalog No. 35. 


PENBERTHY PRODUCTS 
‘yar IMprove 


CESS AND PLANT 


PRO 


PENBERTHY CYCLING JET PUMPS 


PENBERTHY EJECTORS 


A simple jet pump operated by air, woter 
or steam. Has no moving parts . . . needs 
no lubrication. Will not get out of order 

. weor is not appreciable. Reliable, 
noiseless, compact, convenient and initial 
cost is very low. Made in bronze, iron and 
wide variety of materials that successfully 
withstand corrosion, contamination and 
high temperatures. Special units developed 
to meet unusual conditions, Write for 
Catalog 34. 


Operated by air, gas, or steam 
pressure, pumps (without clog- 
ging) any liquid that will flow 
through pipes. Lifts fluid from 
lower level and discharges 
against pressure opproximately 
equal to operating gos pres- 
sure. Operates automatically by 
ejector that exhausts the vessel 
. . » drawing in liquid . . . then 
Os pressure pushes it out. Ejector 
and its control valve not in con- 
tact with fluid pumped. Corro- 
sion proofing easy. Write for 
Bulletin 5030. 
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PENBERTHY ALSO MANUFACTURES A COMPLETE LINE OF LIQUID LEVEL GAGES IN BRONZE, IRON, STEEL AND ALLOYS 
PENBERTHY INJECTOR COMPANY 


DETROIT 2, MICHIGAN 
Established 1886 


Division of the Buffalo-Eclipse Corp. 
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T. S. Peterson 


ing and chairmanship tenure at the Uni- 
versity was broken only by a twelve 
month tour with the U. S. Army Infor- 
mation and Education Division begin- 
ning July, 1945. 

A mechanical engineering graduate of 
Lehigh University, and a M.S. graduate 
of the University of Illinois where he 
served on the mechanical engineering 
department faculty for eight years, Deg- 
ler has had industrial experience with 
such companies as Babcock & Wilcox, 
General Electric, Bethlehem Steel, At- 
lantic Refining, and Sargent & Lundy. 
He has conducted research and consult 
ing work in heat power, gas and oil en 
gines, refrigeration, and air conditioning 


Peterson's Text Was 
Address Before CNGA 


T. S. Peterson, one of many company 
principals steering his company through 
the long-drawn-out anti-trust suit by the 
government, is the author of “Natural 
Gasoline and Petroleum Progress” on 
page 89. This is the text of a paper de- 
ivered to the CNGA. 

President of the Standard Oil Com- 
pany of California, Peterson began his 
career with the company in 1922 at 
Portland, Ore., and was identified with 
marketing activities for a long while. By 
1938 he had been appointed manager of 
the Employe Relations and Personnel 
department, and later was named gen- 
feral manager of sales. Elected to the 
oard in 1942, he has been connected 
rith general administration since 





ives Bomb Data 


Robert C. Wing, article on page 99, is 
on the staff of the Chief of Naval Op- 
erations as management control officer 
of Pacific Bases. He has served ex- 
tensively on advisory petroleum commit- 
tees, but also has seen sea duty on de- 
stroyers and destroyer escorts. A 
member of the bar in Maine and Vir- 

inia, he holds graduate degrees from 
zeorge Washington University, Har 
vard, and Annapolis. Civilian experience 
includes time with Standard Oil Com- 
panies of New Jersey and Ohio 
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G. W. Schall 


Houdry Contributes 
Three Authors to PR 


Three staff members of Houdry Proc- 
ess Corporation pooled their knowledge 
and experience for the article, “Apnli- 
cation of Houdriforming to Production 
of Aromatics and High Octane Motor 
Gasoline,” on page 107. 

Well known throughout the industry 
as Perroteum Rertner’s patent digest 
editor, Dr. Heinz Hi is a well 
known author whose last previous Per- 
TROLEUM REFINER contribution was en- 
titled “Petroleum Type Hydrocarbons 
from Sugar Cane,” February, 1950. Pe- 
rusal of this month’s Patent section will 
reveal that Dr. Heinemann has just re- 
ceived a new set of patent rights to add 
to his growing patent credits. 

A native of Germany, he completed 
formal studies at the University of Ber- 
lin, at Technische Hochschule, Berlin, 
and at the University of Basle. Switzer- 
land, where he received a Ph.D. in 1937 
upon completing a thesis entitled: “On 
the Ignition Tendency of Brown-coal 
Diesel Fuels.” Dr. Heinemann’s re- 
search career since then has been chiefly 
in the field of catalytic refining. After a 
year’s research work on synthetic fuels 
in Germany, he came to the U. S. as 
chief research chemist for the Rodessa 
Oil & Refining Corporation at Shreve- 
port in 1938. Two years later he became 
research chemist for Dancinger Oil & 
Refining Inc., at Tulsa, operating their 
Pampa, Texas, refinery. In 1941 he was 
named research-fellow at Carnegie In- 
stitute of Technology and served as as- 
sistant to the late Dr. Ernst Berl 

He joined Houdry as a project direc- 
tor in January, 1949, after serving as 
research chemist and research super- 
visor with Attapulgus Clay Company, 
Camden, N At the present time he 
serves as section leader in charge of 
Process Research. In spite af many pub- 
lication commitments, he still finds time 
to devote to redecorating, gardening, 
etc. at his home in Swarthmore, Pa. 
Married, he and his wife have two chil- 
dren, three years and six months of 
age. “What time is left” after preparing 
the patent digest each month for Petro- 
LeumM RerIner, is given over to such 


hobbies as music appreciation, reading, 
photography, and particularly home 
movies of his two children. 

W. Schall, born in Philadel- 
hia, and a graduate of both Lehigh 
Jniversity (B.S. in Ch.E.), and the Uni- 
versity of Rochester (M.S. in Ch.E.), 
joined Houdry in 1944 as a development 
engineer. Currently he is section leader 
of Process Development. 

Before joining Houdry he worked in 
the production department of Calvert 
Distilling Company as production plan- 
ner and administrator. He makes his 
home at Springfield with his wife and 
two sons, aged eight and one-plus. 
Schall’s hobbies include sports, garden- 
ing and duplicate bridge. 

Donald H. Stevenson, another Phila- 
delphia native-born, received his B.S. in 
Ch.E. from Penn State in 1948. He went 
on to immediate employment with Hou- 
dry and is presently assigned to the 
Process Development Section. A junior 
member of A.I.Ch.E., Stevenson is a 
bachelor and takes figure skating seri- 
ously. In fact he is a member of the 
International Figure Skating Club of 
Philadelphia. 


Ex-Professor Zurcher 
Turns to Consulting 


Paul Zurcher this month continues his 
Notes On Dewaxing on page 121. A 
fervent adherent of severe physical exer- 
cise, he indulges in walking, horseback 
riding or swimming regularly. A Swiss 
by birth, he graduated from the Federal 
Polytechnical School in Zurich, receiv- 
ing cash and a silver medal for his 
thesis on electrochemistry. For a while 
he lived a wanderer’s life, working in 
Italy, France, Bolivia, and Colombia, 
concentrating on ceramics, metallur, 
of tin, gold and silver, and in industrial 
development. 

In 1915 he came to the U. S. and sub- 
sequently worked for Continental Oil 
Company until 1946. In January, 1947 
he joined the staff of the University of 
Tulsa to teach petroleum refining and 
supervise graduate work. Since then he 
has quit the University to devote all his 
time. to consulting work. 
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You do less of it 
by using Dependable Quality 
CRANE VALVES 
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more Crane Valves 


k 


So 
Jedined 





ane 
[ 


5: 





are used 





than any other make 


4 7 oxy 10 vse...casy fo keep on the jc 


You'll have much less valve mair 
tenance wherever you install Crane 
600-Pound Small Steel Gates. Use 
with recommended trim on oil o 
oil vapor, steam, water, air, or gas. 
Compact yet rugged—light yet 
strong—these are truly small steel 
valves with big valve features. They # / 


sacrifice nothing that insures de-— 





pendability and tight seating, easy 
operation, and convenience in 
keeping them in top-notch work- 
ing condition. 

Supplied in sizes 2 inches and 
smaller, No. 3602 valves are: engi- 
neered to the standards that make 
Crane Quality your best choice in 
valves of every type. 
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836 S. Michigan Ave., Chicago 5, Ill, 
Branches and Wholesalers Serving 

All Industrial Areas 
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FRENCH OBSERVERS studied the Sun Oil Com- 
pany refinery ot Marcus Hook, Pa., recently 
seeking ways to improve gas production in their 

. Sponsored by the Fren-h Gove-a- 

ic Corporation Administration, they 
showed porticu'ar interest in the resu'ts of Sun's 
cotalytic crack ng operations. In the group 
shown are, left to right, C. C. Naylor, operat'ng 
special ass'stant of Sun; Anto‘ne Bolzinger, con- 
sulting engineer of Gaz de France, Paris: Jean 
Penaud, inspecting engineer of Gaz de France, 
Bordeaux; Charles E. Maschal, refinery manager 
for Sun; Bernard Coussy, engineer of Gaz de 
France, Paris; and Jean Echard, chief engineer, 
gos division of the Mnistry of Industry & Com- 

merce, Paris. 


The MONTH... 
in the INDUSTRY 


NPA Promises More Steel for 
Chemical Industry in 1952 


More ‘structural steel for construction 
during the first quarter of 1952 has been 
promised the chemical industry by the 
National Production Authority. How- 
ever, the supply will fall “far short” of 
meeting all expansion demands, said 
NPA, because the first quarter applica- 
tions are heavier than the 700 requests 
of the fourth quarter which asked a total 
of 56,000 tons of steel 

Operators whose fourth quarter allot- 
ments were not sufficient will be given 
first call on forthcoming supplies. 


West Texas Gasoline Plant Dedicated 
As Possibly Largest in the World 


Possibly the largest plant in the world, 
as measured by the total of liquid hy 
drocarbons produced from casinghead 
gas from oil and gas producing struc 
ture, was dedicated October 24 when 
West Texas held open house at the re 
cently completed Snyder gasoline plant 
Public inspection of the $8-million nat 
ural gas conservation project, operated 
by Sunray Oil Corporation for some 30 
companies and 60 individuals who own 
the project, was featured by an address 
by the Hon. Olin Culberson, Austin, 
chairman of the Railroad Commission 
a Texas 

Although the plant is still undergoing 
processing tests, more than 473,000 gal 
lons of liquid products were produced 
in one 24-hour period while processin; 
approximately 50-million cubic feet of 
gas per day. The plant is des'gned ulti 
mately to handle approximately 65 mil 

m cubic feet per day of gas and t 
produce approximately 500.000 gallons 
per dav of liquid products when at peak 
production 

Liquid produced are pro 
pane, normal butane, isobutane, and vari 
ous vapor pressure natural gasolines 
Products are moved from the plant by 
tank car and tank truck. All residue 
gas remaiming after extraction of liquid 
removal 


is sold 


products 


hydrocarbons is treated for the 
and 
who 


f undesirable constituents, 
to gas pipe line companies 
pipe line connections to the plant 

The most significant and unusual fea 
ture of this new plant is the deethanizing 
absorber into which the compressed gas 


have 


166 


is discharged after leaving the compres- 


sors. This unique plant design results in 
a minimum number of fractionating 
columns. No reabsorber system is neces- 
sary which further reduces fractionating 
equipment and compressor horsepower 
Another unique feature of the plant is 
the underground storage of liqueked pe- 
@ See SNYDER, page 172 


Oil Inventory Favorable 
But Winter Demands Highest 


It is estimated that the demand for 
petroleum products will be raised by 
172,000 barrels per day over existing 
levels during the ees extending from 
October 1951 to March 1952. This re- 
port was made by the Economists Com- 
mittee headed by H. B. Fell, of the In- 
dependent Petroleum Association of 
America. Their preliminary estimate of 
demand for 1952 averaged a gain of 
234,000 barrels daily over the 1951 third 
quarter level. 

Total domestic and export demand 
will rise 6.6 percent during the winter 
period 1951-1952, according to the com- 
mittee’s report. They called attention to 
the fact that the industry’s inventory is 
approximately 13 million barrels above 
the level estimated by the committee in 
its May 1951 report. 


Chemical Industries Honor 
Phillips at Exposition 

The 1951 award for Chemical En 
gineering Achievement has been won by 
Phillips Petroleum Company. Chosen 
by 70 eminent chemical engineering 
educators from leading colleges and 


Airview of new Snyder gasoline plant. 
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@ It’s the little gold lapel insignia McKee engineers wear. The color of 
the stone shows the number of years a man has been in the organization 
and a good many of them show twenty-five years and more. 


Sure, we do a little kidding about them—call ‘em our “Phi Beta McKee's’’ 
—but we wear them with pride. That's because they really mean years 
of experience, and in this highly specialized business of designing and 
building steel plants and petroleum refineries, experience pays off. 


The design, engineering and construction of a modern refinery or steel 
plant is a complex undertaking requiring the coordinated effort of many 
kinds of technical specialists and skilled craftsmen. Here at McKee we 
have it down to a smooth-working system because so many of us have 
been working together at it for so many years. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 








Arthur G. McKee & Company - Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio. 
New York: 30 Rockefeller Plaza, New York 20, N.Y. Tklse: 918 First National 
Bank Building, Tulsa 3, Okla. Emgland: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wrightson & Co., Led. 
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universities, the company was cited for 
work in developing high abrasion car- 
bon black, and major contributions to 
the success of cold rubber 

The award will be presented Novem- 
ber 28 at the biennial Exposition of 
Chemical Industries in New York. Dr 
Karl Compton, chairman of the Massa- 
chusetts Institute of Technology and 
one of the three men who established 
the nation’s synthetic rubber program, 
will be principal speaker at the award 
dinner 


Navy Tests Ethyl Compound 
As Booster for Diesel Fuel 


The special blend of amyl nitrates 
being produced by Ethyl Corporation is 
currently being tested by the Navy to 
determine if the blend will boost regular 
Diesel fuel to Navy specifications with- 
out further refining. If Navy hopes ma- 
terialize, refiners will be able to meet 
enlarged defense demands without strain 
on their capacity and facilities. Varying 
quantities of the new compound may 
produce uniform Diesel fuel levels thus 
promoting uniform engine design. 


Gulf Oil Elects Three New 
Vice Presidents to Office 

William K. Whiteford was elected a 
director and executive vice president of 
the Gulf Oil Corporation and will as 
sume his new duties December 1. He 
is the former president and board chair- 
man of British-American Oil Company 
of Toronto. 

In addition the board appointed W. 
L. Naylor, comptroller, and Ralph O. 
Rhoades, executive assistant to the 
vice president of production, as vice 
presidents 


Veteran Gulf Executive Dead 


John Evon Nelson, former director 
and executive vice president of Gulf 
Oil Corporation, died at his home last 
month. He retired June, 1949 


Brazil Planning for 80,000-Barrel Daily 
Refining Capacity by the End of 1953 


Strides are being made to increase 
Brazil's refinery capacity by about 80,- 
000 barrels daily by the end of 1953 with 
four present construction projects au- 
thorized or under way by the govern- 
ment-owned company and two private 
concessionaire groups. This is the initial 
phase of the nation’s announced inten- 
tion to boost refinery capacity from the 
present 4000 barrels to 160,000 barrels 
per day to cover its domestic demand 
and eliminate dependence on imported 
refined products. 

The first of the two private Brazilian 
capital refinery projects authorized by 
Brazil’s National Petroleum Council 
(Conselho Nacional de Petroleo) is for 
the erection of a 10,000 barrel per day 
plant in the Federal District on the out- 
skirts of Rio de Janeiro by Refinaria de 
Petroleos de Manguinhos S. A. (until 
recently Refinaria de Petroleo do Dis- 
trito Federal). The W. Kellogg 
Company, which won the contract for 
design and supervisory construction of 
this plant, has engineering and design 
work under way following the recent 
completion of financing by the Brazilian 
7 ny, bags by Dr. A. J. Peixoto 

astro, 

*; single Je thermal cracking refin- 
ery combining topping, vis-breaking, 


gas-oil cracking, naphtha reforming and 
gas recovery operations, the Manguinhos 


Refineries of Brasil 


COMPANY Lecation of Plant 


plant is scheduled for completion the 
second half of 1953 
The plant will be designed to run on 
imported crude oil-~ Venezuelan or 
Saudi Arabian—and to produce princi- 
pally motor gasoline, liquefied petro- 
leum gases and residual fuel oil. The 
design will permit production also of 
kerosine and diesel fuel, though it will 
engineered for maximum yield of 
gasoline. Kellogg will furnish required 
materials from the U. S. and application 
is being made to the Office of Interna- 
tional Trade for export allocation. It is 
anticipated essential materials will be 
available in Brazil for commencement 
of full-scale construction in the middle 
part of 1952. Actual construction will be 
under the supervision of Pan American 
Kellogg Company. Kellogg also is de- 
signing auxiliary facilities, cooling sys- 
tem and tankage of the Manguinhos 


refinery 
Other Expansion 

The second private-capital group re- 
finery authorized by N.P.C. is for con- 
struction of a 20,000 barrel a day crack- 
ing plant by Refinaria e Exploracao de 
Petroleo Uniao S.A. at Sao Paulo, en- 
gineering of which will be by Pan Amer- 
ican Hydrocarbon Research, Inc 

N.P.C. has under construction a 45,000 
barrel per day refinery, scheduled for 
completion by the end of 1953, at Cubatao 





Bahia 

Rio Grande do Sul 
Paulo 

Rio Grande do Sul 

Rio de Janeiro 

Cubstéo 


Conselho Nacional de Petroleo'* 
I 8.A. Cia. Brasileira de 


Industria Matarazzo de Energia 


Sao Paulo 





Expanmon en barrels daily total capacit 
y. 
* Expansion 22800 berets daily authorised 


Trends of Operations and Changes in Stocks 
Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 
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in the Santos-Sao Paulo area. It has also 
awarded a contract to Kellogg for dou- 
bling the capacity of the 2500 barrel-a- 
day Mataripe (Bahia) refinery which 
completed its first year of operation in 
October. 

The authorization of the two pri- 
vately-owned refinery projects culminates 
the invitations by National Petroleum 
Council in late 1945 to Brazilian capital 
to bid on refining concessions. Under 
the 1938 and subsequent docrees of the 
earlier regime of Dr. Getulio Vargas 
(who again is president) the Brazilian 
petroleum industry was nationalized and 
participation—except for marketing—is 
limited to the government and to cor- 
porations composed entirely of native- 
born Brazilian shareholders. N.P.C. is 
the only entity engaged in exploration 
for and production of crude oil. Its cur- 
rent output averages 2500 te dail 
or about the capacity of the PC. 
owned Mataripe refinery, from five elds 
in Bahia state. 

The remainder of the total Brazilian 
petroleum demand averaging about 95,- 
000 barrels daily is filled by imported 
refined products of about 92,000 barrels 
daily and crude imports of about 2000 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


OPPER ALLOY BULLETIN 








"MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








PROPERTIES OF 90-10 CUPRO NICKEL 


As Compared to the 80-20 and 70-30 Alloys 


Government restrictions for nickel 
often require the replacement of 80-20 
and 70-30 Cupro Nickel condenser and 
heat exchanger tubing with 90-10 Cu- 
pro Nickel or alloys containing no 
nickel. Fortunately, the addition of 1 
to 1.75% iron to 90-10 Cupro Nickel 
alloy has greatly improved its resist- 
ance to impingement corrosion and 
general corrosion from saline cooling 
waters, so that it compares favorably 
with 70-30 cupro containing 0.5% iron. 

In answer to many requests for data 
regarding the physical properties of 
90-10 Cupro Nickel, we have compiled 
a table covering the available informa- 
tion on the physical and mechanical 
properties of this alloy and 70-30 and 
80-20 Cupro Nickel alloys. 


Effect of Nickel Content 


From a mechanical standpoint there 
are differences among these alloys. 
The higher the nickel content, the 
stronger and harder the alloy. 

There is no appreciable difference 
in density or coefficient of expansion 
among all three. However, there is a 
considerable difference in thermal 
conductivity, with the 90-10 alloy be- 
ing about 50% higher than the 70-30. 
The same is true for the thermal ca- 
pacity. The thermal differences are not 
significant in affecting heat exchanger 
design, as recognized by those most 
familiar with the calculation and meas- 
urement of heat transfer rates. 

There is some difference in electri- 
cal resistivity or conductivity which is 
significant in resistance welding tech- 
niques. Although no published data 
are available on the resistance and 
metal arc welding properties of 90-10, 
reports from the field indicate that this 
alloy yields good to excellent welds. 

90-10 Cupro Nickel is being used in 
place of 70-30 Cupro Nickel in the 
manufacture of Duplex Tubing. The 
most popular combinations involve 3S 
aluminum, stainless steel and low car- 
bon steel-lined or clad with 90-10 Cu- 
pro Nickel. 





COMPARATIVE PHYSICAL AND MECHANICAL PROPERTIES 











) Tensile Stren: 1,000 psi 

) Yield Strength, 1,000 psi 

) Elongation in 2 inches % 
% 





Density at 68°F, Ibs./cu. in. 0. 
Specific Gravity 8. 
Melting Point °F, Liquidus 2260°F 

Solidus 2140°F 





THERMAL 

(a) Coefficient of Thermal Ex- 
pansion per °F from 68°F 

* 9.0 x 10 

16.2 x 10-" 


ty 
68°F Btu/sq. ft./ft./hr./°F 7 
Calories /em*/cm/sec/*C 
*c 0.07 


e 
(c) Thermal capacity (spec. heat) 
63°F 0.09 Btu./lb./°F 
20°C 0.09 cal./gm/°C 





ELECTRICAL 
(a) Resistivity, ohms/mil foot 


@ 68°F (an 
(b) Conductivity, % I.A.C.8. 
e 68°F (annealed 


ho-cm*® 


226 160 
4.6% 65% 


@ 20°C 0.027 0.038 
(c) Resistivity, microhm 
timeters 


cen @20°C 
(annealed) 37 27 
Color White Silver Dull White Silver 








FABRICATION PROPERTIES B 
Cold working Good f ts 


* Hot working 


Good 
Hot worlzsing Temp. °C 97:5-1050°C te or 
Hot worsing Temp. °F 1700-1900°F 650-1 
Machinability rating (d) 20 20 

Soft soldering * 


} 


es 


1150-1600°F 














90-10 
ASTM-B 111-60 
MIL-T-15005 Amend. 4 


80-20 
ASTM-B 111-60 ASTM-B 111-50 
MIL-T-15005 Amend. 4 
U. 8S. Navy 44T 398 
MIL-T-16420 ph 4 1 July 1951 
(Supersedes 44T ) 
*Data incomplete. **A.S8.T.M. Specifications. 
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barrels daily. 

President Vargas in his message to 
the Brazilian Congress earlier this year 
said the final stage of the nationalization 
plan would be reached when Brazil 
ceased to consume any foreign oil and 
had domestic production to fill domestic 
demand. N.P.C. this year has completed 
two successful wildcats and in view of 
estimated increased production is con- 
sidering the possibility of increasing the 
capacity of its Mataripe refinery at Bahia 
beyond the presently authorized expansion 


Gilmore Plans Building 
New West Coast Refinery 


Plans to operate the much discussed 
Progress Pacific Pipe Line Company as 
a common carrier have been switched 
to operation on a contract or subsidiary 
basis. If it is to be a subsidiary, said 
Mare D. Leh, co-owner, it will affiliate 
with the Gilmore Refineries Company. 
Gilmore Refineries intends to build a 
50,000 barrel-a-day refinery in West 
Texas to supply the Pacific Coast area. 

Leh, who says he has already ear- 
marked a gasoline market in California 
that will consume 72 million gallons per 
month, proposes to demonstrate the un- 
likelihood of trusts in the industry by 
his ease of entry irto the market. As 
a common carrier, 80 percent of capac- 
ity would be controlled by major com- 
panies, Leh declared, and it is his in- 
tention to give relief to independents 


Esso Employe Joins NPA 


Osgood V. Tracy, general manager of 
Esso Standard Company's Chemical De- 
partment, has taken leave of absence to 


THE om MAN'S CALENDAR 


NOV. | 
2 | NGAA Resional, Amarillo, Herring 
lotel. 





; Aanegtene Institute Chemical 
i mdineers, Atlantic ar: 
. § 
Science, Annual. Philadelphia, 
The Bellvue-Stratford. 





| Plane pectmnomenee Show, 
Philadelr hia, Convention Hall. 
| Soctety of Automotive Engineers, 
| Inc.. Annual, Detroit, 
Hotel Book-Cadillac. 





ASTM. Spring and Committee 
Meeting, C'eveland, Ohio, Hotel 
Statler. 

Sang Gas Measurement 
Cou U, of Oklahoma, Norman. 

Natl. ——. of Corrosion Engineers. 
Annual Conference a 
Exhibition, Galveston, 

Galvez Hotel. 

AIChE, Regional. Atlanta, 

Biltmore Hotel. 


WPRA, 4 Annual, San Antonio. 
The Pteza Hotel. 

National Petroleum Assoctatio: 
Semi-Annual, Cleveland, Hotel 
Cleveland. 

Natural Gasoline Association of 
America, Annual, Houston, 
Rice Hotal. 


Keep your eye on ¥-P-zZ 
WHEN SELECTING 


LOWERS 


You can’t afford to risk shutdowns today because of unsatis- 
factory or inadequate equipment performance. To keep produc- 
tion moving at the required fast pace, calls for blowers or gas 
pumps that continuously deliver positive Volume at required 
Pressure—and at Low power costs to reduce operating expense. 

You get these 3 essentials from R-C Blowers and Gas Pumps. 
Whether your needs call for Centrifugal or Rotary Positive units, 
we can match them from our exclusive dual-ability line. With 
capacities from 5 cfm to 100,000 cfm, you can usually find R-C 
units that closely fit your demands, with resultant savings in 
time, cost, space, weight and power. 

From an experience of almost a century of blower building, 
our engineers will gladly make suggestions of the right R-C equip- 
ment to move or measure gas and air to keep production going. 


Roots-CoNNERSVILLE BLoweR CORPORATION 
510 Crescent Avenue, Connersville, Indiana 


THE DRESSER INDUSTRIES 
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FIRST NAME: 

in refinery tube 
maintenance equipment 


AlRETOOL tube cleaners and ex- 
panders have long been the leaders in 
their respective fields. Maintenance 
crews prefer them because they are fast, 
easy to use and don’t “conk out’ just 
when they are needed most. In design, in 
performance, in results, you can't beat 
AlreTOOL refinery tools. They're TOPS. 





OUTROLLS ordinary tube 
rolling methods two to one 


AlkETOOL’s amazing Tube Rolling Control 

delivers a new high in accuracy and speed to 

every tough job when it comes to 

rolling heat exchanger and condenser 

tubes. A powerful motor drives 

an ArreToot ball-bearing type expander 

which is mechanically controlled to stop at the precise second 
when perfect expansion has been accomplished. Full details will be 
sent by return mail. Write The Airetoot Manufacturing 
Company, 316 S. Center St., Springfield, Ohio. 





BRANCH OFFICES: 
New York, Philadelphia, 
Chicago, Tulsa, Houston, 
Baton Rouge 


ase 4 =e ef . “ 


There's on AIRETOOL Tube Cleaner ond T for every Type of Tubular 


172 





The MONTH... 


join the National Production Authority 
as deputy director of the Chemical Divi- 
sion in charge of the program and statis- 
tics branch 


Geologists Elected Vice 
Presidents of Caltex Group 


F. C. Sealey and E. M. Butterworth 
have been elected vice presidents of the 


Sealey Butterworth 


California Texas Oil Company, Ltd. 

Sealey began his association with the 
oil industry in 1917 as an assistant geolo- 
gist with The Texas Company. For the 
past thirteen years he has been active 
in oil producing activities abroad, serv- 
ing with the Caltex-Bahrein group as 
head of producing and exploration since 
1949 

Butterworth, a geologist, graduated 
from the University of California in 
1916. After 1924 he was active in the 
East Indies, guiding exploration in that 
area. Recently he has been concerned 
with government relations in Sumatra 
and New Guinea in behalf of the Caltex- 
Bahrein group 

California Texas Oil Company also 
has created a new executive staff po 
sition, vice president and director of 
marketing policy and coordination, and 
named A. J. Singleton, recently elected 
a director of the Company, to function 
in the new position and also as per- 
manent chairman of the marketirg co- 


(Continued from Page 166) 
troleum gases. Adjoining the Snyder gas- 
oline plant, Sunray operates three storage 
wells with a combined capacity of 3.7 
million gallons. Besides the saving in 
tank steel, the underground storage fa- 
cilities will serve to stabilize the LPG 
market, since it will not be necessary to 
flare surplus LPG during the summer 
montas nor to sell these products at 
depressed prices during the mid-year 
season of low deraand 

The building of the Snyder gasoline 
plant as a cooperative enterprise by the 
owners and producers in the area means 
that millions of barrels of rich gas, for- 
merly flared as waste when the oil was 
produced directly to storage tanks, is 
now being channeled to usable purposes 
through oil-gas separators and proces 
sing which extracts the valuable liquids 
from the wet field gases 

The plant is serving an area embrac- 
ing approximately 34,000 acres of pro- 
ductive leases in the Kelley-Snyder field, 
producing mainly from the prolific Can- 
yon Reef, and is connected to some 860 
producing oil wells in the group. It is 
estimated that these acres have recover- 
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Here are five of the eight fractionator overhead cor 
ANACON pA densers which will serve the fluid catalytic crackin 
unit with the world’s largest throughput — the 60, 
BPD unit now being built by The M. W. Kellogg Cor 
pany for the Gulf Oil Corporation's Port Arthur (Texas 
refinery. 
“CAT CRACKER” A mixture of steam, hydrocarbon vapors and ine 
gases will enter the condenser shells at 265°F. and e 
at 120°F. Fresh water from a cooling tower will ent 
the tubes at 93°F. and 4 ft. per sec. velocity. 


condenser tubes for 


with the world’s 
Severe corrosive or erosive action on either hydroc 
largest throughput bon or water side is not anticipated. ANACONDA Arseni 
Admiralty Tubes conform to specifications requiri 
Admiralty, which is characterized by Kellogg's enginee 
as most economical for this job. 

They say: “Admiralty has proved over the years to be the best tube material for mild corrosi 
conditions . . . In the past 20 years a very substantial majority of all tubes used have been inhibit 
Admiralty.” 

AnaconpA Arsenical Admiralty can be used with confidence in any application where inhibited 
Admiralty is desirable. For information about this or other condenser or heat exchanger tube mate- 
rials and applications, write to The American Brass Co., Waterbury 20, Connecticut. In Canada: 


Anaconda American Brass Ltd., New Toronto, Ontario. : ad, 


g 
For efficient heat transfer ANACONDA neat excHancer Tuses 
November, 1951—A Gulf Publishing Company Publication 173 











SHOULD normal temperatures rapidly rise 
to a dangerous point things happen fast around highly 
inflammable liquids — in fact, too fast for any fire pro- 
tection system that doesn’t go into immediate action! 
Blaw-Knox Sprinkler and Fog Nozzle Systems do just 
that. Actuated by rate-of-rise thermostats, they hit the 
hot spot with a quenching, cooling pattern of water 


that stops fire in its tracks. And do it with untreated water 
at normal pressures! Glad to give you a preliminary 
survey and estimate costs without obligation. 


BLAW-KNOX SPRINKLER DIVISION 
OF BLAW-KNOX CONSTRUCTION COMPANY 


829 Beaver Ave., N.S., Pittsburgh 12, Pa. 
Offices in Principal Cities 
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able crude reserves of 300 million bar- 
rels if no repressuring methods are used 
Petroleum engineers now working on 
recommendations for a Scurry repres- 
suring project hope production can be 
approximately doubled by unitization 
and if pressure maintenance is instituted. 


Gen. Thompson Gets 
API Service Medal 


One of the highlights of the American 
Petroleum Institute's Thirty-first annual 
meeting in Chicago this month was the 
presentation of the Gold Medal for Dis- 
tinguished Achievement to General 
Ernest O. Thompson, chairman of the 
Texas Railroad Commission. 

General Thompson, who received the 
award at the general session on Thurs- 
day, is noted for his conservation work 
in the field of petroleum. Active militar- 
ily during both World Wars he was an 
active member of the Texas National 
Guard even prior to World War IL. Gen- 
eral Thompson was called to serve on 
the Railroad Commission in 1932. Since 
that time he has been instrumental in 
establishing legislation to provide for 
the conservation of petroleum resources 
in Texas. 

Following a period of chaos in the East 
Texas field in 1932, General Thompson 
set up a proration method of control in 
Texas which provides for oil production 
in direct relation to market demand and 
transportation facilities 

Educated at Virginia Military In 
stitute, Eastman Business College and 
the University of Texas, where he re 
ceived an L. L. B. degree, he also has 
been awarded honorary law degrees 
from Texas Technological College and 
Texas Christian University 

Following World War I, General 
[Thompson practiced law in Amarillo 
and served as mayor for two terms 
Since 1932 he has been active in con 
servation of petroleum resources both as 
a member of the Texas Railroad Com 
mission, and on a national scale. He 
attended the 1937 World Petroleum 
Congress in Paris as the personal repre 
sentative of President Roosevelt and 
this past summer attended the Third 
World Petroleum Congress at the 
Hague as an official representative of 
the government 


OIIC Awards 

Certificates of Appreciation were pre 
sented by the Oil Industry Information 
Committee to 29 oil men during the 
3ist annual meeting of the API is 
Chicago, in recognition of their out 
standing work and contributions to the 
yl industry’s public relations program 
This is the first time that such certifica 
tion has been given to men who helped 
establish and operate the program w 
various parts of the country 

Recipients of the certificates were 
W. J. Arnold, The Pure Oil Company 
Chicaco; George A Beattie, Wofford 
Oj} Company, Atlanta; North Bigbee 
formerly with Texas-Mid Continent Oi! 
and Gas Association, Dallas; Joseph W 
tutler, Butler Oil Company, Philadel 
phia; Jack Clarke, Texas Eastern Trans 
miss‘on Company. Shreveport; Robert 
E. Garrett. Gulf Oil Corporation. Phila 
delphia; William J. Gerwe, Socony 
Vacuum Oil Company, Inc., Chicago; 
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in =a a STAINLESS STEELS 


. Still your best buy, because W-S longer 
service life and increased dependability give 
that permanency which will lower main- 
tenance costs... They are drop forged. 


Basic materials are selected from a wide 
choice of carbon, stainless and alloy steels and 
then subjected to the most exacting metal- 
lurgical controls from melt to bar. Through 
these precautions and subsequent precision 
machining operations, W-S assures the ut- 
most in accuracy of finish, perfection of 


threads, sockets, angles and concentricity. All 
W-S Fittings, — Screwed and Socket Welding 
Types, — are finally instrument inspected. 


W-S Bulletin A3-50 details the Carbon Steel 
Line. Bulletin S-1 is devoted to Stainless and 
the Alloys. W-S will gladly furnish informa- 
tion on the new FEATHERLITE Fittings — oa 
recent big step in a wide range of services. 
Write today for the specific bulletin you 
desire. 


Sold Through Leading Distributors 


P Wwarsow-stitimaw (r Es 


ROSE E. NEW JERSEY 
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PLUGS ARE OUT WITH CHLORINATION 


Costly plug cleaning, with its high labor bills and 

lengthy equipment down-time, goes out of the conden- 
@ ser and heat exchange picture the minute chlorina- 
tion arrives. 

This proven process for cutting the costly ef 
fects of back pressure and poor heat transfer char- 
acteristics caused by slime, really works, as one 
Southern Power Station found out when they be- 
gan using the W&T De-sliming Process. 

In just six months after W&T Chlorinators 
were installed, cleaning and excess steam costs 
were reduced from $1450 per month to $250 
per month and a later survey showed 

| an overall saving in excess steam costs 
| of $16000 in a year. 

Such savings are indicative of how your 
condensers may be made to operate more 
economically and with far less outage when 
W&T Engineers install chlorination to 
fight your slime problems. 

To learn how chlorination may be profit- 
ably applied to your heat exchange equip- 

ment and to take advantage of W&T’s 

35 years’ experience, write today. 


/// | 


WALLACE & TIERNAN 
PRODUCTS, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
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Charles J. Guzzo, Gulf Oil Corporation, 
New Orleans; Paul Hirth, Continental 
Oil Company, Denver; J. B. Hutchin- 
son, Aetna Oil Company, Louisville; 
O. Y._ Kirkpatrick, retired from The 
Pure Oil Company; Joseph A. Lentz, 
Continental Oil Company, Denver; 
Wiley L. Moore, United States Oil 
Company, Atlanta; Fred F. Murray, Oil 
Well Supply Company, Dallas; C arles 
R. Musgrave, Phillips c tens Com- 
ny, Bartlesville; L. Pfaff, Socony- 
acuum Oil Gehe Inc. St. Louis; 
R. F. Pielsticker, Skelly Oil Company, 
Tulsa; R. R Potts, Socony-Vacuum Oil 
Company, Inc., Boston; QO. W. Rege- 
stein, Socony-Vacuum Oi) Company, 
Inc., New York; M. H. Robineat, Fron- 
tier Refining Company, Denver; B. F. 
Shea, Esso Standard Oil Company, 
Boston; E. Dale Smart, Skelly Oil Com- 
ny, Omaha; Guy L. Tate, Magnolia 
etroleum Company, Dailas; L. E. 
Ulrope, Esso Standard Oki Company, 
New York; Edgar A. Waite, formerly 
with Standard Oil Company of Cali- 
fornia, San Francisco; Eric V. Weber, 
Ohio Petroleum Marketers Association, 
Chevoit, Ohio; L. S. Wescoat, The Pure 
Oil Company, Chicago; John Wieland, 
The Standard Oil Company (Ohio), 
Cleveland; Willard W. Wright, Sun Oi! 
Company, Philadelphia. 


Safety Awards 

The Safety Committee of the Board 
of Directors of the API presented Cer- 
tificates of Appreciation to three men 
during the group session, The recipients’ 
were as follows: 

Joseph C. Bernd, retired but formerly 
with Sinclair Refining Company at East 
Chicago, Ind., for 20 years of tireless 
service as chairman and member of 
accident-prevention committees, and 
especially for his notable contributions 
in the preparation of API accident- 
prevention manuals. 

Roy S. Bonsib, retired but formerly 
with Standard Oil Company (N. J.) at 
New York, for seven years of con- 
scientious service as chairman and mem- 
ber of accident-prevention committees. 

C. Elmer Townsend, retired but for- 
merly with Sun Oil Company at Phila- 
delphia, for sevrice as chairman and 
member of fire-protection committees, 
who for 22 years rendered outstanding 
service to the Institute, notably in the 
protection of the petroleum industry 
against unnecessarily restrictive fire- 
protection laws and regulations, and 
especially for his effective representa- 
tion of the Institute on the Committee 
on Flammable Liquids of the National 
Fire Protection Association 

Refining Division Elections 

At the only meeting of the Division 
of Refining, elections were held to name 
1952 members of the General committee 
for that division. The meeting, presided 
over by William Lyman Stewart, Jr., 
of the Union Oil Company of Calli- 
fornia, was addressed by Ralph Gwin 
Follis, Standard Oil Company of Cali- 
fornia, who spoke on the situation af- 
fecting Middle East oil. 


Gulf Oil to Add Lube Oil 
Blending-Packaging Plant 


New blending, drumming and canning 
plant facilities will be added by Gulf Oil! 
Corporation at its Cincinnati plant to 
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You had something there, Mark Twain 


We doubt if the beloved Mark Twain had 
gasoline refiners in mind when he was reported 
to have said: 

“Everybody talks about the weather, but 
nobody does anything about it!” 

But he certainly was hitting close to the 
problem which has for many years vexed re- 
finers who wanted to obtain reliable road knock- 
ratings. There are hard!y two days in a 
year when the same weather conditions are 
to be found . . . not to mention traffic variables. 
As a consequence, a day-to-day variation of 
four octane numbers was possible in the rating 
of a single fuel in a particular automobile. 
Fuel ratings obtained indoors on chassis dyna- 


mometers often were subject to considerable 
variation, and sometimes bore little relation to 
performance on the road. This is not surprising, 
because of differences in atmospheric temper- 
ature and humidity, and failure of the equip- 
ment in the chassis dynamometer room to pro- 
vide “‘wind”’ equivalent to that encountered in 
normal car operation. 


So Ethyl research people did 
something about it 


They built two unusual chassis-dynamometer 
rooms in which atmospheric temperature and 
humidity can be closely controlled. Further- 
more, air velocity against the front of the car 


Continued on next page 





You had something there, Mark Twain 


Continued from preceding page 


is automatically controlled relative to the speed 
of the rear tires. The two rooms constitute a 
flexible combination which can accommodate a 
wide range of automotive vehicles operated 
under substantially any combination of tem- 
perature, humidity and wind encountered in 
service 
A Real “Indoor Highway” 

Simulation of vehicle operation on the road is 
further assured by equipment which causes the 
acceleration and speed of the rear wheels to be 
the same as those on the road resulting from 
any movement of the foot throttle 

Refiners who use Ethyl’s all-weather rooms 
and accompanying fleet of modern cars in their 
research programs are now able to obtain 
quickly and accurately knockratings on 
current gasolines that duplicate what their cus- 
tomers would experience under actual road con- 


with the assurance that the conditions of a test 
can be duplicated at any time in the future. Re- 
finers whose gasoline is used under a variety of 
weather conditions can check its performance 
under any combination of conditions within the 
range likely to be encountered. 

Other methods of evaluating fuel antiknock 
quality now used in the laboratory or on the road 
have value for control and demonstration pur- 
poses, and are employed in Ethyl’s research and 
gasoline-testing laboratories. The advanced type 
of road knocktesting carried on in Ethyl’s new 
all-weather rooms sets a new standard in the 
significant evaluation of gasoline antiknock 
quality . . . thus it becomes a most important 
service to refiners. 

The next time you are in Detroit we shall be 
glad to show you these rooms. In the meanwhile, 
our descriptive brochure about them entitled 
“Road Knockratings Indoors with Ethyl’s New 


ditions. Long-range programs can be started All-Weather Rooms”’ is yours for the asking. 


ETHYL CORPORATION 


NEW YORK 17, N. Y. 


Ethyl service is backed by 28 years of antiknock experience 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 








The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — All as shown in 
the illustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 
These rims would take without 


THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


THE TERRY STEAM 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD.CONN. 
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TRISTAND 
Pipe Vises 


That tool tray 
is certainly a 
work-saver 


@ It’s right there when you need it—the handy workbench 
built into every Tristand. New tray keeps tools at your finger- 
tips—less stooping, easier work. Tray makes Tristand rigid — 
won’t foid up in use. Legs have rubber feet to prevent travel. 
LonGrip tool-steel jaws won’t slip, won’t mar polished pipe 
and tubing. Yoke vise, 24" capacity; chain vise, 4”. Buy these 
new work-saver Feifa1D Tristands at your Supply House. 
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cut midwestern delivery expense and im 
prove service. The company's supply of 
lubricating oil and similar products for 
Ohio, Indiana, Illinois, Michigan and 
Kentucky have been packed at Port Ar 
thur, Texas, or Philadelphia refineries, 
which has meant a long freight haul to 
distributors and dealers in the Mid-West 


Houdry Executive Given 
Professional Progress Award 


Chalmer Gatlin Kirkbride, vice presi 
dent and director of Houdry Process 
Corporation, has 
been chosen to fre- 
ceive the 1951 Pro- 
fessional Progress 
Award in Chemical 
Engineering spon- 
sored by the Cela- 
nese Corporation of 
America. Adminis- 
tered by the Ameri- 
can Institute of 
Chemical Engineers, 
the award carries a 
$1000 benefit, and is 
made each year to a 
technical engineer Kirkbride 
under 45 years of 
age in recognition of outstanding prog 
ress in chemical engineering 


AIChE Annual Meeting Set 


The annual meeting of the American 
Institute of Chemical Engimeers will 
held at Chalfonte-Haddon Hall, De- 
cember 3-5, in Atlantic City. Highlights 
of the technical program will be sym- 
posia on industrial waste disposal and 
eat transfer, as well as individual papers 
from such diverse fields as coal gasifi- 
cation and atonmue engineering 

Registration requests are being taken 
by J. L. Olsen, chairman of the regis- 
tration subcommittee, Sun Oil Company, 
Marcus Hook, Pa 





DuPont Report on Research 
Octane Rating Holds Steady 


Although research octane numbers for 
both premium and regular gasoline are 
slightly below April reports, the Oc- 
tober publication of DuPont's Motor 
Gasoline Survey showed a slight re- 
covery over July ratings 

The highest octane rating in October 
was 92.5 for premium in Baltimore; the 
low premium was 84.5 in Calgary, Al- 
berta. For regular, the high was 86.1 in 
Philadelphia, and the low 77.2 in El 
Paso, Texas 

Between the July report and the Oc- 
tober report, the octane ratings were 
increased for premium in 20 cities, in- 
creased for regular in 17 cities. Only 
four cities reported a decrease in pre- 
mium, but 27 reported a decrease in 
regular gasoline 

Twenty-two cities increased the TEL 
content of premium grade gasoline; 16 
showed increased TEL content of regu- 
lar gasoline. A decreased content was 
reported by 26 cities for premium; 31 
cities for regular 


Cit-Con Elects Simpson 

F, M. Simpson has been elected presi 
dent of Cit-Con Oil Corporation, suc 
ceeding Burl S. Watson. Watson has 
been appointed chairman of the execu 
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SOLVAY 


TRADE-MARK REG. U. S. PAT. OFF. 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 


SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 





Soda Ash. Caustic Soda . Caustic Potash . Nytron. Calcium Chloride <j ie, SOLVAY SALES DIVISION 


Chlorine . Potassium Carbonate . Sodium Bicarbonate . Formaldehyde Allied Chemical & Dye Corporation 
Seccralty Cleansers . Ammonium Bicarbonate . Sodium Nitrite 40 Rector Street, New York 6, N. Y. 
? ame - Cred chenmens - Menschtorebonzene mton + Charlotte » Chicago «+ © ti + Cleveland . Detroit 
Ammonium Chicride . Methane! (88/ (95) Houston - New Orleans « N k - Philadeiphie - Pittsburgh 
ans 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 








Type R32R Process Pump 
DISASSEMBLY: The Type RIR process OPERATING RANGE: Type R2R. Heavy 
pumps can be disassembled without dis- duty, process pumps are available in 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- 
ing. By firet removing the spacer from the neers to furnish unite specially designed 
spacer type coupling, and unbolting the and constructed for the particular work 
casing from the cradle the entire cradle to be performed. 
and complete rotating element can be re- Capacities: 50 to 2000 Gallons per minute. 
moved without disturbing the suction and Heads: Up to 400’. Speeds: 900 RPM to 
discharge piping. 4000 RPM. 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 
CENTRIFUGAL and RECIPROCATING PUMPS 


a al 


Horizontal, Single Style, Double 
Acting, Piston Type, Close Clear- 
ance Pump. Designed to handle 


Close , Centrifugal Pump volatile liquids 


Horizontal, 0 Double Acting. 
Pedestal -—— Centrifugal Bide Pot, Piston Oll Bath 
Pum Power — 


ao 


Double Pedestal Bearing Centrif- Durable Duplex Packed Piston Pat- 
ugal Pump tern Steam Pump, Side Pot Type 


ESTABLISHED (869 

DEAN BROTHERS PUMPS /NC. 

/NOIANAPOL/S /WO. 
327 W TENTH §r. 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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tive committee. Simpson has served as 
vice president and general manager of 
+ reatiad since its organization in 
1947. 


Mitchell Elected AGA Chief 


_ Executive at Annual Meeting 


George F. Mitchell, president of The 
Peoples Gas Light & Coke Company 
of Chicago, was 
elected president of 
the American Gas 
Association at its 
thirty-third annual 
convention in St 
Louis last month. 

Mitchell, a busi- 
ness college and 
Armour Scientific 
Academy graduate, 
entered the puvlic 
stility field as a ste- 
nographer for che 
Commonwealth Edi- 
son Company, Chi- 
cago, in 1909. By 
1913 he was secretary to the president 
of the company, and after successive 
romotions, became president in 1930. 

e is credited with introducing the 
therm rate on a major scale in this 
country. 

Other officers elected included: 
Charles E. Bennett, president of The 
Manufacturers Light & Heat Company, 
Pittsburgh, first vice president; E. 
Eacker, president of Boston Consoli- 
dated Gas Company, Boston, second 
vice president; Edward F. Barrett, presi- 
dent of Long Island Lighting Company, 
Mineola, N. Y., treasurer. 


Oil Industry to Find Way 
To Meet Increasing Demand 


“Convinced” that industry can meet 
all foreseeable defense mobilization 
needs and “fuel another war” if neces- 
sary, PAD spokesman A. P. Frame, said 
PAD “cannot agree with the gloomy 
predictions of any catastrophic oil short- 
age as forecast by some of the profes- 
sional pessimists.” Permitted its “fair 
share” of critical materials for use here 
and in friendly foreign countries, the oil 
industry will find a way to meet all 
military and essential civilian needs, 
Frame judged. 

During the period from June 13 to 
September 25, PAD received applica- 
tions for approval of construction proj- 
ects in petroleum and gas industries 
totaling approximately $3.2 billion. 
Broken down in part the construction 
falls into: Gas projects, $1.3 billion; re- 
fining facilities, $845 million; oil pipe 
lines and storage, $672 million; natural 
gasoline plants and allied facilities, $182 
million. PAD has approved projects 
totaling $2.1 billion of this total 

Among the refining projects approved 
for rapid tax amortization were the fol- 
lowing: Sunray Oil Corporation, Cor- 
pus Christi, Texas, basic refining and 
alkylation units, $16 million. Frontier 
Oil Refining Corporation, Erie County, 

basic refining and alkylation units, 
$5.4 million. Aurora Gasoline C ompany, 
Detroit, basic refining unit, $400,000. 

Since September 30, 95 refinery proj 
etcs approved by PAD call for the fol- 
lowing expansion: crude runs, 77,495 
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MIXING 


It's no accident that 
INTERNATIONAL 
MIXERS are steadily 
gaining in favor 
throughout the pe- 
troleum industry. 


In step with today's fast moving devel- 
opments, this Company has maintained 
a continuous Laboratory, Engineering 
and Research program to improve the 
theory and practice of mixing. This 
research is immediately published and 
made available to the industry in im- 
proved models and designs. INTER- 
NATIONAL also maintains a customers’ 
service Laboratory for test runs on your 
product. Results are of course, safe- 
guarded against exploitation by others, 
and cost free. 


INTERNATIONAL Representatives are 
located in principal cities in the U. S. and 
throughout the world. These sales and 
service representatives are always avail- 
able should service be necessary, and are 
right behind the INTERNATIONAL Per- 
formance and Workmanship Guarantee. 


It costs nothing to find out how the 
INTERNATIONAL organization can help 
you with your mixing problems—Send 
for catalog and full information. 


INTERNATIONAL 


ENGINEERING, Iwc. 


DAYTON 1, OHIO 


NEW YORK—17 Park Row 
CHICAGO — 407 S. Dearborn St. 
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barrels per day; alkylates, 26,210 barrels 
per day; catalytic cracking, 454,100 bar- 
rels per day; and catalytic reforming, 
105,105 barrels per day. 

PAD has approved more than 200 nat 
ural gasoline applications for facility 
construction or expansion, which at a 
cost of $90 million, will add about 86,000 
barrels per day to light hydrocarbon 
output. At the beginning of World War 
II, national production of ght hydro- 
carbons totaled about 221,000 barrels per 
day, making the new total an impres- 
sive increase, according to Richard P. 
Walsh, PAD director of Natural Gas 
Production and Processing Division. 

Walsh said the LP-gas industry has 
grown 25 percent per year for the past 
several years, although now it is con- 
fronted with two particularly pressing 
problems, transportation and storage 
Within the past six months, Walsh said, 
PAD has approved several LPG under- 


| ground storage projects 
| 


Fast tax write-offs as of October 5 


included: Shamrock Oil & Gas Corpora- 


tion, Sunray, Texas, 1600 barrels-per 
day aviation alkylate project, $1.9 mil- 
lion. Esso Standard O31, Bayonne, N. J., 
crude distillation unit of 20.000 barrel 
per-day capacity, $1.5 million plus a 


| $60,000 jet fuel terminal. Sinclair Re- 


fining, Marcus Hook, Pa.. su'fur extrac- 
tion, $320,000. Shamrock Oil & Gas 
Company, Sunray, sulfur extraction, 
$195,500. Phillips Chemical Company, 
Funica, N. M., sulfur extraction, $1.5 
million. 


New DPA Ruling 

On October 19, the Defense Produc- 
tion Administration resumed processing 
of applications for rapid tax amortiza- 
tion following a 60 day moratorium dur- 
ing which only special projects had been 
considered. New rulings provide that 
approvals will be granted on construc- 
tion started after November 1, only if 
DPA has made a determination as to 
shortage prior to beginning of construc- 
tion. Priority will be given to ten types 
of projects in which sulfur ranks fourth 


| and avgas ninth. 


Relative to all applications now on 
file, DPA intends to ask all applicants 
whether construction is underway and 
whether necessary materials have been 
requested. This is intended to weed out 
abandoned projects and will assist the 
agency in determining the order in which 
pending applications should he proc- 
essed, depending on the extent of prog- 
ress and the nature of the product 
involved. 


Army Alkylate Program 

In mid October the military command 
offered the terms under which it would 
underwrite the rehabilitation or con- 
struction of alkylate facilities to boost 
the total national output by 31.000 bar- 
rels per day. Preliminary proposals will 
be submitted to PAD and if projects 
appear “adaptable to meeting the needs 
of expansion program,” ” formal proposals 
will be requested by the Armed Services 
Petroleum Purchasing Agency. Con- 
gress has appropriated $82 million to 
make this program possible 

The refiner must agree to maintain 
facilities in working order for a five year 
period, whether the production of avia- 
tion alkylate is used by the military or 
is used by the refiner. The price the 
military will pay will be dependent on 
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— Amownaing... 
‘THE BIG NEW 1951-52 


B.A CATALOG of Reagents & Fine Chemicals 








Packed with helpful information 


STORAGE AND HANDLING: Special section gives 
helpful “do’s and don'ts” on handling 
chemicals that require extra precautions. 


PACKAGING SECTION: Exclusive new feature— 
photographs and full details on major B&A 
packaging, including: ...the “PBL” Drum 
with polyethylene liner, the 9-bottle case 
for reagent acids, the 6-4% gallon carboy, 
the “Saftepak” plastic dispenser for HF, 
and many others. 

EXTENSIVE DATA: Over 230 pages of specifications, 


other pertinent data on B&A Reagents, 
also on many Fine Chemicals. 





November, 1951 


Fill out coupon, attach to your 
business letterhead and mail 
today. Free to all qualified 
users and buyers of reagents 





A COMPLETE BUYERS’ GUIDE FOR 
USERS OF LABORATORY REAGENTS 
AND FINE CHEMICALS 


te For Manufacturing Control Laboratories 
He For Production Requiring Quality Chemicals 
te For Process Planning and Development 
te For Research Laboratories 


%& For Educational Laboratories 


Just off the press—Baker & Adamson’s 

new 1951-52 Catalog is profusely illus- 

trated ... packed with 264 pages of 

important information. Gives clear, 
concise data on over 1,000 B&A Laboratory Reagents and Fine 
Chemicals! Includes such pertinent facts as grades, strengths, 
maximum limits of impurities, etc. If you buy or specify labora- 
tory reagents, this new 1951-52 B&A Catalog belongs cn your 
desk. Send for your copy today. 


40 Rector Street, New York 6, N.Y. 


Please send me your new 264 page catalog of Baker & Adamson Reagents ond 
Fine Chemicals for 1951-52. . 
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HIEROGLYPHICS--- Wilha modern meaning 


The workman of ancient Egypt knew the symbols 
of his trade. They helped him fashion stone and 
metal, wood and cloth, into the goods and structures 
which best served his era. .. . The needs of our mod- 
ern industrial civilization are different. Visitors to 
Sun Ship’s mighty shops see in the making the intri- 
cate steel fabric of petroleum refineries and chemical 
plants... massive bubble towers, pressure vessels, 
condensers, cracking cases, and a vast array of special 


machinery and equipment for many industries. 

But even a visitor from the days of Egypt’s 
Pharaohs would recognize two familiar facts — that 
strange modern “hieroglyphics” guide precise assem- 
bly of today’s steel behemoths . . . and that Sun Ship 
workers are masters in their knowledge of the sym- 
bols and crafts of their trades. . .. The many modern 
industries served by Sun know these facts, too. 


Illustration at top, reproduced from “The History 
of All Nations,” shows ancient Egyptian shipbuild- 
ing as depicted on the tomb of Ti, at Sakkara. In 
contrast is the 55° regenerator being built by Sun. 


SHIPBUILDING & DRY 
ON THE DELAWARE + CHESTER, PA. 


25 BROADWAY 


+ NEW YORK CITY 
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negotiations, and procurement by the 


Armed Services will be on a semiannual 
or annual basis 


William R. Boyd, III, has been ap- ~ 
pointed director of PAD's newly-estab- in cata st recover 
lished Facility Division. He has been a 
consultant for some time with the 
Munitions Board and PAD on the pro- 3 . 
tection of petroleum facilities. He has es M 
been connected with Petroleum Advis- 
ers, Inc., N. Y., since World War II 


Standard Indiana Announces 
Two Directors, Promotions 


Standard Oil Company (Indiana) re- 
cently announced the promotions of five 
men. S. A. Montgomery, assistant gen- 
eral manager of the manufacturing de- 
partment, and A. C, Sailstad, formerly 
president of the Stanolind Oil Purchas- 
ing Company, were elected to the board 
of directors of the Standard Oil Com- 
pany (Indiana). Sailstad has also been 
appointed general manager of the sales 
department. Montgomery continues in 
his present position as a manufacturing 
executive 

J. W. Ross, assistant general manager 
of consumer sales, was advanced to 
general sales manager. J. M. Hamer, 
assistant general manager for the west- 
ern division, will succeed Ross, while | 
A. V. Fraser, manager of the Minneapo- 
lis, Minn., sales field, will succeed 
Hamer 


ASME Annual Scheduled This 
Month at Atlantic City 


This year’s annual meeting of the 
American Society of Mechanical En- 
gineers will be held in Atlantic City, 
November 26-30. The program will in- 
clude over 220 technical papers and 
more than 90 sessions. Headquarters for 
the convention is in the Chalfonte-Had- 

Hall Hotel. Membership of the 
ASME, now over 30,000, has been 
swelled by college graduates during the 
past five years and the meetings will 
stress guidance and inspiration by men 
of attainment directed toward this 
group 

W. C. Mullendore, president of South- 
ern California Edison Company, Los 
Angeles, will deliver the Roy V. Wright 
Lecture this year 
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Trans-Empire Oils Purchases 
Operating Canadian Refinery 


Moose Jaw Oil Refineries, Ltd., has | 
sold its refinery at Moose Jaw, Sas- 
katchewan, to Trans-Empire Oils, Ltd 
Trans-Empire took over onertaes of | | 
the 300 barrel refinery recently. The re- : : 
finery, with a crude run capacity of n fluid or thermofor catalytic 
1300 barrels daily, has been supplying | cracking Buell recovery systems have 
diesel oil to the railways, bunker fuel ; : ~e 
to National Light & Power Company | demonstrated continuous high-efficiency 


of Moose Jaw, and light-end products M ‘ . . 
to the British American Oil Company performance in all the major refineries. 
Design information is available on the 
latest multi-stage collectors. Buell En- 
gineering Company, 70 Pine Street, Dept. 


Gulf Appoints Five Men to 
Development and Engineering 


Dr. A. Lewis, Jr., has been appointed 


chief product engineer of the Product 21-K. New York 5. N.Y. Engineered Efficiency in 


Development Department of the Gulf 
Oil Corporation. A native of Danville, DUST Col | ECTION 
i B.S 


Pa, he received his degree in 
chemistry from Ursinus College in 1938, 


and joined Gulf that year as an organic | WANUFACTURING IN UNITED STATES AND CANADA FOR SHIPMENT THROUGHOUT WORTH AND SOUTH AMERICA 
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ORBIT VALYE 


(Forged Steel) 


The Orbit Forged Steel Valve is a smoother of 
and easier handled tool built for today's production 
ations. All principal parts are constructed of Steel 
forgings, due to the hot working of the steel, form 
structure that better resists wear. No flaws, crac 
be found—<onsequently, Steel drop forgings 
material for pressure equipment such as Orbit Fc 

The operation of the Orbit Valve is er 
conventional Valves. It provides globe valve 
moves directly into the Body Seat to effect a 
turning, because the Orbit Core rotates a ¢ 
and Gate Valve wedging, as tapered 
Stem, which wedge the Core into or ¢ 
Forged Steel Valves are full round of 


ORBIT \ ORBIT VALVE COMPANY 


VALVES me gramme 
HOUSTON, TEXAS ODESSA, TEXAS The Great Western Co. 
x 


407 Velasco Starr Worehouse 


(Serving the Gulf Coest) (Serving West Texas) (Serving the Rocky Mounteia 


Stetes ond Canada) 





The MONTH... 


hemist. Continuing his work with Gulf, 
he received his M.S. degree from the 
University of Pennsylvania in 1946, and 
his Ph.D. from the University of Pitts- 
burgh 

Returning to Gulf after a four year 
tour with the Navy, he was appointed 
to the Gulf Petroleum Fellowship at 
Mellon Institute, and has continued in 
that capacity until his present appoint- 
ment 

Other promotional changes concern 
Robert L. Grun, H. H. Donaldson, R. P 
Gilmartin and R. L. Nix. Grun has been 
appointed chief product engineer of the 
Industrial Lubricants and Specialties 
Section, on transfer from Industrial 
Products Engineering where he served 
as chief fuels and lubricants engineer 

Donaldson has been transferred from 
the Equipment Section to chief fuels 
and lubricants engineer, Marine Engine 
Section. He was in charge of Engine 
Testing of Lubricating Oil for Gulf 
Research & Development Company 

Gilmartin has been appointed chief 
fuels and lubricants engineer, Equipment 
Section to sveceed Donaldson. Nix has 
been appo'nted chief fuels and lubricants 
engineer, Process Oil Section, succeed- 
ing Grun. He formerly worked in the 
Chemistry Division of the Research and 
Development Company 

All of the ahove men will be located 
in the Gulf Building, Pittsburgh 


Gilbert Named President of 
Panhandle Refining Firm 


Roger Gilbert has been named chief 
execut've officer of Panhandle Produc- 
ing & Refining Company, effective Janu- 
ary, 1952. A mem- 
ber of the Atlas Cor- 
poration since 1931, 
he was elected a vice 
president in 1939. He 
has been a director 
and chairman of the 
executive committee 
of Panhandle Pro- 
ducing & Refining 
Company since 1947 
In addition he has 
represented Atlas on 
the directorates of 
Highway Trailer 
Company of Edger- Gilbert 
ton, Wisc., and on 
Argus Corporation, Ltd. of Toronto. 

John V. Boyce resigned recently as 
president of Panhandle Producing & 
Refining 


50D Adds New Personnel At 
Emeryville, California 


Several Shell Development personnel 
announcements were made recently at 
the company’s Emeryville, Calif., head 
quarters. 

Ernest G. Holzmann, a graduate of 
University College of Nottingham, Eng- 
larid, cOmes to Shell from Massachusetts 


ALGRI 


ROLLED STEEL 


LAE 


This revolutionary ABRASIVE Floor 
Plate makes it possible for you to give 
your workmen the best non-slip pro- 
rection against costly falling accidents. 

A. W. ALGRIP is made by rolling 
abrasive grain, the same type used in 
grinding wheels, uniformly as an in- 
tegral part of the upper portion of 
steel plate. Result: A floor plate that's 
non-slip even on steep inclines. 
ALGRIP requires no maintenance at- 
tention and wear exposes new abrasive 
particles so it keeps its gripping qual- 
ities. Wet or dry ALGRIP is non-slip. 
It's easy to keep clean and can be cut 
and installed overnight. 

Architects, engineers, designers and 
safety engineers are specifying A. W. 
ALGRIP for industrial and com- 
mercial applications. Get complete 
information about this revolutionary 
ABRASIVE Floor Plate now. Write 
for booklet B-18 
THERE'S NEVER A SLIP 

ON A. W. ALGRIP. 


ABRASIVE 


FLOO R 


p ABRASIVE 


PLATE 


ALGRIP installed in elevators 
ond on sills keeps passengers 
sofe from sipping accidents. 





ROLLED 


A.W. ALGRIP -rescccPn. 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


125 YEARS OF IRON AND STEEL MAKING EXPERIENCE 


Institute of Technology, where he was a 
esearch assistant in acoustics. He re 
ently received the M.S. degree for his 
thesis on “Optimum Response in Relay 


Gentlemen: 
Please send me your 8-page information-paocked booklet B-18 


Other 
PERMACLAD Stainless 
Cled Stee! « A.W 
SUPER-DIAMOND Floor 
ADORESS Plate « Plates « Sheets 

© Strip «© (Alloy ond 
a eed ONE — STATE —— Special Groded 2. 


*17% of the 222 eccupatronal injuries which occur every bour are dus to falls. Source: National Safety Council s 1949 
edstzon of Accedent Facts 


NAME — ——— . - Ss = 


Servomechanisms.” COMPANY 
William B. Humble, who has been 
active m power engineering and con- 
sultant work in the San Francisco area, & 
joined the staff of Shell Development 
as electrical engineer. Humble holds an 
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Here’s Taylor’s 


2. Change from direct to 
reverse action is made casily, 
quickly by rotating top plate 
without disturbing any pipe 
connections. 


1. Single knob adjustment of 

both proportional and reset con- 

trol responses provides simple, 

quick stability ‘‘tune-in™. 
3. Plug-in manifold, wich sclf- 
scaling valves, provides simple 
means for connecting or remov- 
ing controller without disturb- 
ing pipe connections (optional ). 


5. Cover plete protects control 
knob from clements, damage, 4. Integral cut-off relay on 
every Bi-Act, permits panel or 
and tampering 
field mounting. 
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New BI-ACT 
CONTROLLER 


Gives you single knob adjustment 


of both proportional and reset! 


Here's a new, incxpensive force-balance controller 
incorporating a new control circuit. One stabil- 
ity knob adjusts beth proportional and auto- 
matic reset responses. It’s adaptable to practi- 
cally any process . . . flow, pressure, liquid level 
and temperature . . . and particularly suited to 
applications requiring fast reset rates and broad 
proportional bands. 


The BI-ACT CONTROLER can be panel or field 
mounted. It can be changed from direct to re- 
verse action and, with optional manifold, re- 
moved entirely withoat disturbing piping con- 
nections. SPECIFICATIONS: Gain 100 to .5 
(Throttling range 1% to 200%) Automatic 
reset .1 to 120 repeats per minute. Size 714’ 
overall length. Standard operating range 3 to 
15 psi. High capacity air valve. 

This new BI-ACT CONTROLLER is the latest addition 
to Taylor's famous Transet* Controt System, 
the new concept in pneumatic transmission con- 
trol that is the talk of industry. Three com- 
ponent units, TRANsaIRE* TRANSMITTERS, TRI- 
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Acr* or Br-Acr* Controtiers and Transet* 
Recorpers or Inpicators, work together as a 
team to take full advantage of each others’ 
superior performance in controlling practically 
any process variable. 

For full details ask your Taylor Field Engineer, 
or write for Bulletin 98070. Taylor Instrument 
Companies, Rochester 1, N. Y., and Toronto, 
Canada. 


Instruments for indicating, recording 
and controlling temperature, pressure, 
flow, liquid level, speed, density, 
load and humidity. 


*Trade- Mark 
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ACCURACY FIRST 























Modern engineering demands precise standards 
of heat insulation performance. Pabco Precision 
Molded 85% Magnesia combines the time-tested 
superiority of Magnesia with precision molding to 
give you a light weight insulation manufactured to 
APPROVED 


ENGINEERING 
SERVICE 


very close tolerances. 


LIGHT WEIGHT 


Pabco Precision Molded 85% Mag- 
nesia weighs just 11 Ibs. per cubic 
foot. In addition to its light weight, 
it also brings many timely advan- 
tages, including easy application 
and greater rind strength. 


Simpler ae ia i CLOSE TOLERANCES 


Easier to 
Sirepler to im e wir , : 
oe ae Pabco’s plus tolerance is only 4/2 /b. 

flush im the surface : . - 
per cubic foot! This means an amaz- 
ing degree of control over such 
factors as Weight and Thermal con- 
ductivity. Other controlled factors 
include size, thickness and uniform 
fibre distribution. 





Precision pipe fit! Both pipe cover- 
ings and blocks are molded to exact 
final size and thickness, not molded 
oversize and then “milled” to size. 


THE DEPENDABLE STANDARD MODERNIZED” 


PABCO PRODUCTS INC. 


INSULATION DIVISION 
Sen Francisco 19 New York 16 
Manufecturers of Heat Insulation 
Since 192¢ 
PABCO ENGINEERING SE ct TS PRINCIPAL CITIES 
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E.E. degree from the University of 
British Columbia 

Miss Mary Neal, a graduate of North 
western University, has joined the com 
pany’s staff as analytical chemist. Miss 
Neal was on the staff of Northwestern 
as research assistant in biochemistry be 
fore coming to Shell 

Other personnel additions to the Shell 
Development staff at Emeryville include 
chemical engineers Lloyd F. Freechtle, 
who earned his M.S. at University of 
California this June; Richard W. Kunst- 
man, University of Ill‘nois, Ph.D. candi- 
date; and Harry A. Wistrich, Jr., recent 
Ph.D. from Cornell 


| ° 
| B-A Board Elects Beringer, 
. 
| Murdoch as Board Chairmen 
Milton S. Beringer has been elected 
chairman of the board of The British 

American Oil Company Ltd. of Toronto 

Beringer, who joined British American 

18 years ago, has been vice president 

of manufacturing for the past six years, 

and was appointed a director in 1950 
| He is also vice president and director 

of B-A-Shawinigan Ltd. 

In addition, James Y. Murdoch was 
elected chairman of the executive com- 
mittee of the board. Murdoch has served 
as director of B-A for 18 years, and is 
president of several large companies in 
| eluding Noranda Mines Ltd 
| 


Elk Refining C ompany Elects 
New Executive Panel, Board 


Elk Refining Company recently named 
Fred G. Bannerot, Jr., president and 
treasurer of the company. Ralph D 
Lowe will continue as vice president of 
sales, and J. A. Bornmann as secretary 
W. S. Zehrung of Oil City, Pa. was 
elected a vice president. Directors 
elected were Bannerot, Lowe, Born- 
mann, Zehrung, G. J. Hanks of Brad 
ford, Pa.. and G. A. Reid of Parkers 
burg, W. Va 


| Banker Elected to Atlantic 
Refining Board of Directors 


Harry C. Carr, chairman of the board 
of the First National Bank of Phila 
delphia, has been elected to the board 
of directors of The Atlantic Refining 
Company. Carr fills the vacancy on the 
board occasioned by the retirement of 
E. H. Blum, former vice president in 
charge of crude oil production 


Standard-Indiana Promotes 
Miller to Group Leader 


Irving E. Miller, chemical engineer in 
the Standard Oil Company (ladiana) 
research laboratory at Sugar Creek, Mo., 
has been promoted to group leader 

Miller, who joined Standard in 1944 
is a graduate of Kansas University 


ERRATUM 


“Mutual Solubilities of Light Hydro 
carbon-Water Systems”, appearing in 
the October issve of Perroteum RFriner 
quoted the higher isotherm of the bu 
tane-water solubility investigation as 
200° F. instead of 220° F. This source 
error appears in the body of the article 
on pages 118 and 119 and in Figures 
1 and 2 
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 Let’s go...let’s get that SCRAP in! 


All your SCRAP is urgently needed, NOW 


You'll find your lecal scrap 
dealers listed in the yellow 
pages of the phone directory. 











UN i! 


HE scrap shortage is serious. Your 

scrap—every pound of iron and 
steel scrap you can locate in your 
plant or factory—is vitally needed 
and needed right away. For unless 
you do everything possible to get 
this scrap on its way to the mills, 
steel production is bound to slow up. 
That can’t be allowed to happen. 
But without your help it surely will. 


It takes at least one-half ton of 
scrap to make one ton of steel. With 
the mills turning out more than 2 
million tons of steel per week, over 
1400 carloads of industrial scrap are 
needed every day. And industry, 
somehow, must provide it. 


What you can do te meet this emergency 


First, organize a permanent Scrap 
Salvage Committee and make the 
“drive-for-scrap” part of your daily 
operations. Search out every pos- 
sible source of scrap. Turn your old 
and worn-out equipment, tools and 
machinery over to your scrap dealer, 
at once. Dig out your discarded dies, 
rusted-out tanks and boilers, your 
old rails and other miscellaneous 
junk, and start them back to the 
mills through your scrap dealer. En- 
courage every employee to report 
every retired or obsolete machine 
that now stands idle—see that it is 
turned in for scrap. 

By getting this “dormant” scrap 
off your premises and into the fur- 
naces you'll be helping not only your- 
self but America as well. More scrap 
turned in, means more steel turned 
out— it’s as simple as that. So let’s 
get going. 








This page would ordinarily be used to tell you about 
NATIONAL SEAMLESS PIPE AND TUBES 


but, because without SCRAP we cannot produce steel, 
we are asking instead for your all-out help in getting 
more SCRAP to the mills. 


Division) 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(Tubing Speciaities 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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ON PRODUCTS ADVERTISED 


SAVE TIME... 
By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 
IT’S FAST, CONVENIENT, CERTAIN 











(H8) Hammel-Dah! Co. 

(H9) Hardinge Co 

(H10) Houghton Laboratories, Inc. 
(Jt) Hudson Engineering Corp. 








' 
(J2) Ingersoll-Rand Co. 
(33) International Engineering, Inc. 
(}4) The International Nickel Co. 


4 

a. 

(B8) Austin Brothers Steel Co. (J5) The C. O. Jelliff Mig. Corp. 

(J6) Jerguson Gage & Valve Co. 

o (J?) Johns-Manville Corp. 

(B9) The Babcock & Wileox Co. 

(B10) The Babcock & Wilcox Co. 

1) The Babcock & Wilcox Tube Co. 

Badger Process Division 
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(MS) Mt. Vernon-Woodberry Mills, Inc. 
(M6) Murray Iron Works Co. 
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Dempster Brothers, Inc. 
(E9) EB. 1. du Pont de Nemours & Co.. Insert 16 
(E10) B. Ll. du Pont de Nemours & Co. 
(Fl) The Duraloy Co. 
(FP2) Durametallic Corp. 


t 
(F3) The Eagle-Picher Co 
P4) Earl Paint Co 
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(M7) National Airoil 
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(U10) Yarnall-Waring Co. 


77 
Insert 176-177 (N3) Oakite Products, Inc. 
(N4) Orbit Valve Co. z 





» (V1) Zallea Brothers 
(N5) Pabco Products, Inc. 
Pacific Pumps Inc. 


= oa ’ ‘ ae I . Inc. : aS 
(G8) Frontier Chemical ‘Go 33 (N10) Petro-Chem Development ~aee os] Use the Handy 
(P2) Phillips Petroleum Lo. 15 
G Lectrodryer . 3 
(G9) General Chemical Division . 
(G ‘Generel Bloceris Cer , Pe The Premed Steel Co. 3 Postcards » 








Petroleum Refiner—V ol. 30, No. 11 

















Electrodes and Defense 


Alloy Rods Com 
entitled “Alloy Welding Electrodes for 
Defense Production” reviews.the elec- 
trodes used during World War II and 
the experience gained from their use. It 
discusses new cleccrodes which 
become available since that period. The 
history, properties and auses-of a number 
of alloys are included im this compact 


The complete line of 
hattan, Inc, Asbestos Fabric 
is described im this new 
en i open a sizes, 
stan fac 3, packaging 
fications for Tick Pressure Tier 
Back, Rubber Core and Dual Edge 
Packings. 


Circle No. 2 om Postcard 
o 
Metering Pumps 


Stainless Stes] Masch Metering 
bed and illustrated 


Man- 
kings 


Pumps are described in 
published by 
en- 

ineers, manufacturers 
in a laboratory, or di ee 


special information sheets 

echanical Products 

he Maisch is suggested for 

tt use 
m matsiod cual volumes of 
volumes of liquids in processing opera- 
hhons. 
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aiisasspolis- Haas Regulator 
Company's Catalog illustrates vane 
type electric contact eomtrol wnits used 
with wap tte 38 and 
gauges, wi 
Remeadonete. Also described 
ss in the Pyr-O-Vane and 
Vane millivoltmeters to give 
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Compression Pipe Coupling 

A new style compression pipe coupling 
which is said to almost eliminate turbu- 
lence at the joint, is being manufactured 
by the Morris Coupling and Clamp 
Company. The coupling is made in sizes 
from % to 14 inches standard pipe 
sizes, and will couple ferrous to ferrous 
or non-ferrous materials. The Technical 
Bulletin describes uses, parts, and speci- 
hcations 


( ‘ircle No 


Nickel Bulletin 


“Engineering Properties & Applica- 
tions of NI-RESIST” is a bulletin by 
the International Nickel Company, Inc., 
describing eight types of austenitic 
nickel alloy cast irons that offer unique 
combinations of properties. Applications 
and comparative service data in many 
industrial fields are presented to prove 
its utility in withstanding corrosion, 
heat, wear and low temperature. 


Circle No. 14 on Poste ard 


Blast-Cleaning Equipment 


Vacu-Blaster is described as the only 
blast-cleaner equipment with dustless 
vacuum pickup that removes abrasives 
and debris simultaneously with opera- 
tion. Vacu-Blast Company, Inc., makes 
this compact, movable blast-cleaning 
machine for use on metal, concrete, 
brick, stone or wood surfaces. It is de- 
scribed in a new catalog of the same title 


Circle No. 15 on Postcard 


Flexible Heating Tape 

Flexible Heating Tape for small glass 
vessels of standard or odd shape, such 
as distilling or fractionating columns, 
are made by Scien- 
tific Glass Apparatus 
Company, Inc. The 
tape produces high 
wattages without ex- 
cessive heating of the 
wire. Danger of fire 
in the presence of in- 
flammables is elimi- 
nated because tape 
properties are below 
the glow point. The 
tape consists of re- 
sistance wire covered 
with a double insu- 
lating sheath of white 
braided fiberglas 
yarn, complete 
lead wires for 
nection directly to 
110 volt current. Constant 
may be maintained by utilizing 
age regulator 

( ircle No 


13 on Postcard 


with 


con- 


temperature 
a volt- 
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Protective Goggles 


Made of plastic, this a gog- 
gle manufactured by General Scientific 
Equipment Company, affords wide angle 
vision and may be worn over prescrip- 
glasses. One-piece construction with 
moulded rubber binding to fit natural 
contours of face, plus an elastic head 
band insures a snug fit and all day 
wearing comfort. It is recommended 
for protection against flying particles, 
sparks, splashes, etc. The goggles are 
identified as GS 100, clear glass; GS 200 
green glass. 
Circle No. 17 on Postcard 


Liquid Level Gage 

Jerguson Truscale Remote Reading 
Liquid Level Gages, published recently 
by Jerguson Gage and Valve Company, 
is available protective information on 
boilers, deaerating tanks, boiler feed 
water heaters, storage tanks, and for 
other installations where knowledge of 
the liquid level is important. 


Circle No. 18 on Postcard 


Purge Meters 

Brooks Rotameters are presented im 
the new Brooks Rotameter Company 
bulletin. Designed to meet every purge 
meter requirement, they range from the 
inexpensive Brooks-Mite for small flow 
indication of liquids, etc., to high capac- 
ity and high pressure meters 


Circle No. 19 on Postcard 


Tube Fittings 

Swagelok Tube Fittings Catalog B-151 
describes leakproof Swagelok tube fit- 
tings which are available in brass, alu- 
minum, steel, stainless steel, and Monel, 
products of Crawford Fitting Company 


Circle No. 20 on Postcard 
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Air Drier 

Vi-Speed Air Driers are a product of 
Van Products Company who recom- 
mend it to efficiently remove from com- 
pressed air and gases 
any moisture, oil, 
dust, dirt, etc Its 
design is of simple, 
rugged construction 
with no moving parts, 
and contains no ori- 
fices to clog. Main- 
tenance is simple be- 
cause the device is 
self-cleaning, seli- 
regulating and fully 
automatic. The oniy 
maintenance task is 
the addition of a 
small amount of fil- 
ter material about 
once a month. Dryo- 
lite, the filter mate- 
rial, is inexpensive, 
according to Van Products, and never 
needs processing 

Circle No, 21 on Postcard 


Automatic Control System 
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A new automatic all-electronic instru- 
mentation and control system known as 
the Swartwout Autronic Control System 
is being manufactured by The 
Swartwout Company. The system is 
essentially three basic units: primary 
sensing element, autronic control unit, 
and final control element. It is powered 
by 115-volt 60-cycle alternating current. 
Since transmission of information 
throughout the system is by electrical 
means only, there is no transmission 
lag. The plug-in type Autronic control 
unit can be mounted at any convenient 
location so that all adjustments can be 
made at the graphic panel or central 
control point without the usual trans- 
mission lags. It includes provision for 
manual control as well as automatic 
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RADIOGRAPHY 
\ ceveals sound 


LUNKENHEIMER STEEL CASTINGS 


Radiographic waves search the internal structure of Lunken- 
heimer steel gate valves, exposing the dense, sound quality 
of their castings. The smooth tone of this short-wave gamma 
ray photo is your final assurance of soundness in the steel 
valve you depend on for round-the-clock petroleum service. 
Other tests guard the Fig. 1751 from imperfections after Figure 1751 
every manufacturing process — from foundry to final pratt. 
assembly. It’s especially engineered and tested for 150 Ib. 
pressures in the oil industry. 

For service on your oil or eee lines, specify body- 
bonnet-trim combination WB2. y and bonnet are of cast 
carbon steel, and special oil-trim is of 13% chrome stainless. 
The same valve is also available for steam and other non- 
lubricating fluids . . . specify Fig. 1751 WB6. 

The ‘disc rises clear of the straight-through, streamlined 
port-to-port flow to minimize turbulence and pressure drop. 
Backseating faces let you repack the valve while it’s wide 
open and under pressure. 

Write for your free copy of “Lunkenbeimer Oil Industry 
Valves,” a circular in color describing more than fifty bronze, 
iron, and steel valves, “service engineered” for the petroleum 
industry. Address: The Lunkenheimer Co., Box 360G, 
Cincinnati 14, Ohio. 
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New Equipment—Manufacturers’ Literature 





Weight Recorder 


A weight determination instrument by 
Che Streeter-Amet Company records 
weight records on ticker tape or even a 
edger which is remote from the scale. 
Thus the president or superintendent 
-an read the weight in his office the 
nstant the product is weighed in the 
por my, Seer apy “nae The Ametron Elec- 
tronic Seale utilizes electronic cells to 
transmit this information. The unit was 
leveloped by Streeter-Amet in combina- 
tion with Baldwin-Lima-Hamilton Cor- 
poration. A brochure explains contruc- 
tion, maintenance and installation. 


Circle No. 23 on Postcard 


Liquid Heat Transfer 


A line of liquid phase heat transfer 
quipment to operate at temperatures up 
to 800° F. has been developed by the 
American Hydrotherm Corporation. 
They are offered as individual compo- 
nents adaptable to large industrial re- 
juirements, or as “tailored” package 


mits 


Circle No 24 on Postcard 


Fire Tower 


A portable device for discharging fire- 
smothering foam into a burning oil tank 
vas been developed by Pyrene Manu- 

facturing Company 
Called a Pyrene Foam 
Tower, it claims mo- 
bility over rough ter- 
rain, ease and speed 
of erection by three or 
four men, and efficient 
delivery of large vol- 
umes of toam onto 
tanks up to 50 feet in 
height. The equipment 
is assembled in two 
sections; a base with 
unique screw- tilting 
gear mechanism and 
four spikes for use in 
case of rough ground; 
and a telescoped 20- 
foot, three-section 
tower with manual 
winch, two. swivel- 
jointed push poles and 
stainless steel guy ropes. A six inch foam 
olumn ends in a heat-resistant stainless 
steel discharge head 


Circle No. 25 on Postcard 


Vovember, 1951 


* * 

Protective Coating 

Coal tar pitch has been compounded 
into a fast-drying protective coating b 
Flash- Stone Company, Inc., who brea 
it down into munute molecules, then 
combine it with water and a stabilizing 
emulsification agent to form a perma- 
nent suspension that can be brushed or 
sprayed. “Tarlac,” as it is called, is said 
to retain all the protective and adhesive 
qualities of coal tar pitch. 


Circle No. 26 on Postcard 


Pyrometers 


Description of a new line of non- 
control pyrometers and resistance ther- 
mometers is contained in Minneapolis- 
Honeywell's new Bulletin 1051. These 
instruments use the same high resistance 
plug-in galvanometer unit and _ two- 
compartment case employed in the Pyr- 
O-Vane line, etc. 


Circle No. 27 on Postcard 
Fluorescent Analysis 


The new Norelco Fluorescence Anal- 
ysis Unit which is designed to facilitate 
rapid qualitative and quantitative anal- 
ysis of constituents in metals, alloys, 
etc., is in production at the Research & 
Control Instruments Division of North 
American Philips Company, Inc. Speci- 
mens under analysis are ¢ ed to an 
intense beam of exciting X-radiation. 
Individual X-radiations are generated by 


elements susceptible to such excitation. 
Combined radiations representing the 
various constituents are passed through 
a special collimating system to a crystal 
serving as an analyzer and which, posi- 
tioned, reflects each of the individual 
radiations at a specific angle. Data is 
evaluated in terms of percentages of the 
elements present 


Circle No. 28 on Poste ard 


Record Yranemitiar 


Builders-Providence, Inc., 


has pub 
lished a bulletin, “Chronoflo Teleme 
ters,” describing the instrument which 
makes possible the transmission of in- 
formation and controls over a simple 
two-wire electrical circuit for unlimited 
distances. 


Circle No. 29 on Postcard 


1 Gulf Publishing Company Publication 


Self-Priming Motor Pumps 


Ingersoll-Rand Company has designed 
a self-priming motor pump for the 
troleum industry. Intended for pumping 
applications under suction lift where 
the presence of air or vapor makes it 
impractical to use the conventional cen- 
trifugal pumps, they are especially suited 
to bulk station purposes for pumping 
liquids. Recirculating liquid trapped in 
the casing eliminates the necessity of 
filling the suction line and casing before 
starting. 

Circle No. 30 on Postcard 


First Aid 

Fast relief for burns, sunburn, ec 
zemas, and wounds is claimed for Amer 
icaine Aerosol, an automatic spray topi- 
cal anesthetic manufactured by Amer, 
icaine, Inc, Easy to apply, giving almos 
immediate relief, Americaine has bee 
tested for safe medication by Ameri 
caine technicians. 


Circle No. 31 on Postcard 


Fractionating Tray 

Koch Engineering C ompany has pub 
lished a bulletin disc ussing and descri 
ing the new “Benturi” type Kaskad 
fractionating tray. Information on speci 
fications, performance records of th 
Benturi-type Kaskade tray in distilla 
tion, absorption and liquid-liquid extrac 
tion, is included. 

Circle No. 32 on Postcard 


Plastic-Coated Tubing 

Plastic armored electrical metallic tub 
ing is manufactured by Samuel Moor 
& Company, for use 
where corrosive at 
mospheres necessi- 
tate frequent replace- 
ment of electrical 
conduit, This new 
Dekoron conduit is 
made by the patented 
extrusion process. A 
020 inch coating of 
tough, corrosion-re- 
sistant vinyl or poly- 
thylene plastic is ex- 
truded over standard 
galvanized electrical 
metallic tubing. By 
varying the thickness 
and composition of 
the plastic armor, 
the conduit can be given any desired 
dielectric properties 

Circle No. 33 on Postcard 








If it’s Lummus- 
engineered, it’s 
well-engineered. 


Lummus 
Multilok 
Closures, 


do multi-duty 





at Denver 


Pictured (mid-photo) are two high- 
pressure catalyst reactors designed 
and fabricated by 
Continental Oil Company’s refinery 
at Denver, Colorado. These 4’ 0” 
diameter x 35’ 0” high vessels make 


Lummus for 


unique use of the outstanding 
advantages of Lummus’ patented 
Multilok Closures. 


The reactors each employ 3140 sq 
ft. of catalyst-packed tube surface 
to convert olefins in Cs and C4 hydro- 


é 


Ti 


peer 


carbons to poly-gasolines, under 
conditions of high-medium tempera- 
ture and a pressure of 1200 psi on the 
tube side. Multilok Closures take 
the job in stride—providing sure, 
tight, trouble-saving, cost-saving 
performance. 


But that’s only half the story. 
Multiloks save valuable turnaround 
time when spent catalyst must be 
dumped and fresh recharged. With 
no heavy, hard-to-handle bolting 


ely 


_ 
.  oeeat 


involved (despite the high pressure 
withstood), Continental’s operator is 
able to disassemble and reassemble 
the Multilok Closures in Jess than 
three hours time. 


The Denver installation is a good 
example of Lummus’ ability to design 
and build specialized shell-and-tube 
equipment. Too, it’s a good example 
of Multilok Closures at their versatile 
best. There’s a Lummus office near 
by to handle your next job. 


THE LUMM™MUS COMPANY 


HEAT EXCHANGER DIVISION © 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Atlanta + Boston * Chicago * Rock Island « Cincinnati « Detroit « Ft. Worth * Houston + Tucson * Salt Lake 
City * Minneapolis + Pittsburgh * Rochester + Albany « St. Louis * San Francisco » Wayne (Phila.) « Athens © 
Buenos Aires + Honolulu « London *« Manila * Toronto « Paris * Rome * San Juan, P.R. « Mexico City 





Steam Surface Condensers « Evaporators « Extraction Bleeder Heaters « Steam Jet Air Ejectors « Steam Jet Refrigeration 
* Barometric Condensers + Heat Exchangers for Process and Industrial Use ¢ Process Condensers © Pipe Line Coolers 


HEAT EXCHANGER DIVISION 
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New Equipment—Manufacturers’ Literature 





Metal Cleaner 


Magnus 751 is a new cleaner for all 
kinds of metal parts manufactured by 
Magnus Chemical Company. Non in- 
flammable, the cleaner does not attack, 
pit, nor mar aluminum alloys, bearing 
metals, etc. It can be used in either hot 
or cold solution and is followed by a 
simple cold water rinse after the clean- 
ing period. Magnus 751 meets military 
specifications 


Circle No. 34 on Postcard 


Mobile Spectrometer 


Application, theory of operation and 
operating principle features of the Per- 
kin-Elmer mobile infrared spectrometer 
is described in Minneapolis-Honeywell 
Instrumentation Data Sheet 10.16-4a. It 
is provided with the Brown ElectroniK 
recorder 


Circle No. 35 on Postcard 


A new pipe and tube De-Scaling and 
Cleaning Attachment for Steen Cut-Off 
machines has been manufactured by 
Continental Machine Company. The at- 
tachment cleans rust, scale, paint and 
other deposits off pipes, posts and build- 
ing columns. It is especially adapted for 
reclaiming used pipes. Most work re- 
quires only one pass through the rollers 
to remove all deposits. Feeding up to 
20 feet of pipe per minute, the device is 
suitable for both production and inter- 
mittent use. Sizes are available for clean 
ing pipes up to 12 inches in diameter. 


Circle No. 36 on Postcard 


Submersible Pump 


A submersible utility pump for indus- 
trial use is marketed by Kenco, Inc. The 
Kenco Automatic Liquid Level Control 
Switch eliminates the need for a float, 
and has no moving parts exposed to 
water. The switch turns the pump on 
automatically as a result of air pressure 
created by water rising in the switch 
skirt, moving a diaphragm, which in 
turn trips the switch 


Circle No. 37 on Postcard 


November, 1951 


Viscosimeter 


Geophysical Machine Works has pro- 
duced a new multi-speed, portable vis- 
cosimeter which is called the Fann V-G 
meter. It weighs nine pounds and may 
be operated from a six volt car storage 
battery. A rotational type instrument 
with five speeds, it permits, sustained 
rates of shear for any desired period of 
time. Its measuring system employs a 
motor driven outer cylinder concentric 
with a stator. The fluid being tested oc- 
cupies the annular space between the 
two, exerting a torque on the stator 
which is proportional to the viscosity 
of the fluid, when the outer cylinder is 
turned at a constant speed 

Circle No. 38 on Postcard 


Copper Alloy Data 


To help industry distinguish between 
copper base alloys, the Bridgeport Brass 
Company has published a folder which 
list 65 commonly used Bridgeport brass 
and copper alloys, along with their com- 
position, properties, forms and uses 


Circle No. 39 on Postcard 


Valve Seal 


Essential operation of the 
Seal, manufactured by Rodic 
and Rubber Corporation, is 
working with the 
fluid flow, The cone- 
shaped seal is closed 
in the same direction 
as the movement of the 
liquid, allowing high or 
low pressures to seal 
the valve. The cup- 
shaped conical washer 
incorporates an im 
bedded metal plug 
which eliminates 
bending and warping 
and makes the seal 
leak-proof. If con- 
taminants in the fluid, 
sand or grit, are not 

+ pushed ahead of one 

= sealing line contact, 

the conical shape of 

the seal provides establishment of a new 
line contact without damage to the bore 


Circle Neo. 40 on Postcard 


new Rand 
Chemical 
based on 


% 
Vttt the 


-A Gulf Publishing Company Publication 


Vane Type Rotary Pumps 
Worthington Pump and Machinery 
Corporation has added a heavy val 
vane type rotary pump to its + iy All 
models are positive displacement, slid 
ing vane types in which the pressure of 
the liquid being pumped maintains con- 
tact o of the vanes against the liner. They 
are available in both and ex- 
ternal bearing design, models 


internal 
external 


being especially suited for non-lubricat- 
ing liquids such as gasoline and kerosine. 
The pumps contain built-in relief valve. 


Circle No. 41 on Postcard 


Metallizing Guns 


Metallizing Engineering Company, 
Inc., expects its new metallizing gun 
will reduce machine part repair an 
salvage costs 85 to 90 percent, by ma 
ing 25 to 30 year corrosion protectio 
of equipment and structures availabl 
to more users. Metco Type 4E. fo 
machine element work, and Type 5& 
for corrosion protective coatings, ar 
said to develop he highest sprayin 
speeds yet available in guns designed 
for apd held operation. They incorpo 
rate a patented jet siphon principle i 
the gas head which automatically cor 
pensates for variations in gas pressur 
as high as ten pounds 


Circle No. 42 on Postcard 


Pyrometer Supplies 

Pyrometer supplies manufactured b 
Minneapolis-Honeywell Regulator Cor 
pany are described in their Catalo 
100-4. The catalog furnishes technica 
data on application, and includes th 
complete line together with basic pric 
on standard Brown assemblies. 


Circle No. 43 on Postcard 


Drum Cleaning Unit 


Fast, low-cost drum cleaning is de- 
scribed in a brochure published by the 
Pangborn Corporation. The Rotoblast 
technique cleans drums by throwing 
metallic abrasives against drum surfaces 
by centrifugal force. 


Circle No. 44 on Postcard 








SAFWALK 
Stairway and walkway 
in Refinery 


SRE sae Pe 


24-Car double track Type “A"* Loading Rack 


_70¥® 


Versatile 


Easy to Erect 


= & one Stairway and double platform on tank battery 


STAIRS * WALKWAYS 
PLATFORMS + LOADING RACKS 


Pre-punched, pre-cut, precision made, BS&B 
SAFWALK Material lends itself to any type of stair, 
walkway or platform construction—to your own 
specifications or our design. 

Easy-to-fit sections and joints, a vast assortment of 
sizes, makes SAFWALK material the most versatile 
and easy-to-erect method for such construction. 

Its strength, safety and fireproof quality have 
contributed to the universal acceptance of BS&4B 
loading racks by the oil and gas industry. 

Write for full information—complete details and 
designs of SAFWALK construction. 


Brack, Sivaircs s&s BryYSOn, Inc. 


Dept. 22-# Oil & Gas Equipment Division 


7 = 2131 Westwood Ave. . Oklahoma City, Okla. 


BS*B 


10-Car Type H Loading Rack for 
underground Hydro-Carbon Storage 








New Equipment—Manufacturers’ Literature 





Power Cleaning 


Valves 


The Valve Division of the American 
Car and Foundry Company has made 
available bulletin “A-C-F-Lubricated 
Plug Valves.” This bulletin includes a 
description of the full pipe area wedge- 
less cylindrical plug, as well as others 
carried in the line 


Circle No. 45 on Postcard 


Protective Paints 


Quick reference data is offered in The 
Wilbur & Williams Company technical 
folder describing preventive coatings for 
rust, chemical corrosion, and dampness. 
Coating types include rubber based 
paints, rust inhibitive paints, and vinyl 
coatings 


Circle No. 46 on Postcard 


Dry Scrubber Purifier 

















['wo-stage separation designed for use 
where solid free vapor is required is the 
big feature of The Centrifix Corpora- 
tion’s new dry scrubber purifier. Said to 
be capable of delivering vapor contain- 
ing 1.0 ppm total solids or less, the unit 
provides internal upflow operation in 
pressure vessels such as steam drums. 
Auxiliary baffles within the drum are 
eliminated with this model. Primary 
stage separation is accomplished by 
means of a rectangular-shaped anti- 
turbulence shield which blocks direct 
contact of turbulent liquids and spray 
from the secondary separation chamber 
behind the shield. Secondary separation 
is accomplished with either upflow or 
downflow purifiers enclosed within the 
anti-turbulence shield. 

Circle No. 47 on Postcard 


November, 1951—A Gulf Publishing 


Hydro-Blast Cor- 
poration, a firm that 
utilizes a method of 
sandblasting, usin 
water at 1 to 
psi in which sand is 
entrained, has devel- 
—_ a new method 
of cleaning heat ex- 
changers. It com- 
bines abrasive clean- 
ing with the mining 
effect of high velocity 
water. The Hydro- 
Blast unit in the Esso 
refinery at Baton 
Rouge, La, is a 
roofed enclosure 
about 30 feet long, 
set on a suitable pit. 
Access doors for a 
work car are located 

at both ends. A 60-gpm gun is mounted 
on a carriage, moveable the length of 
the room, and about 4% feet sage 
and is mounted for 90 degree swive 
Sand ejected from the guns is washed 
into the pit. 


Circle No. 48 on Postcard 
Valves 


Valves for boiler services are de- 
scribed in the new Everlasting Valve 
Company bulletin. It discusses quick- 
opening, slow-opening, angle “Y”, and 
Duplex blow-off units, with specifica- 
tions, materials of construction, and 
dimension included in each description. 


Circle No. 49 on Postcard 


Continuous Balance System 


A description of the circuit and com- 
ponent characteristics of the amplifier 
and motor combination of the Lrown 
“Continuous Balance” System is con- 
tained in this Minneapolis-Honeywell 
Regulator Company Bulletin B15-12. 


Circle No. 50 on Postcard 
Alloy Rods 


Five new bulletins by Victor Equip- 
ment Company, Alloy Rod & Metal Di- 
vision, are available and describe their 
complete line of hard-facing alloy rods. 


Circle No. 51 on Postcard 


Fork Lift Trucks 


Five new models have been added to 
the Towmotor Corporation line of Tow- 
motor trucks. Three models have solid 
or cushion tires and a shorter wheel 
base for greater maneuverability. The 
other two feature pneumatic tires on all 
wheels. Model 480-P, pictured, has a 
48 inch wheelbase, and can carry a 
capacity of 4000 pounds at 24 inch load 
center. Big, pneumatic tires assure rapid 
movement x, loads over rough surfaces, 
indoors and out. “What Makes It Tick?” 
a 15 minute film released by Towmotor 
Corporation, shows basic fork lift truck 
construction and demonstrates newly de- 
veloped features which meet new and 
unusual industrial requirements. 


Circle No. 52 on Postcard 


Company Publication 


Scanning System 

An electronic scanning system de- 
signed to automatically and continu- 
ously up to 270 separate proc- 
Si Raina die Honeywell Reg: 
ul only those 


ulator Company, It records 
temperatures which deviate 


pre-set limit and includes an audible 
alarm that permits immediate correc- 
tion of excess temperatures. It cuts 
down the cost and use of several in- 
struments, as well as time-taking log- 
ging operations and maintenance. 


Circle No. 53 on Postcard 


Controllers 


Moore Products Company has issue 
a new catalog, Bulletin 3011, on Null 
matic Controllers, M/P Control St 
tions, and Derivative Units. The cove 
section lists a complete summary 

performance data on each instrument 


Circle No. 54 on Postcard 


Inventory Control 


A Booklet published as an aid 
management by Remington Rand Ine 
details the methods for utilizing thei 
inventory control system for static stoc 
record, Essential records are combine 
in one compact unit with visible signal 


Circle No. 55 on Postcard 








When Socony-Vacuum needed to 
modernize its catalytic cracking plant in 
Buffalo, it put in the thermofor process. 

To compress hydrocarbons for the 
process, Socony-Vacuum selected 
Worthington DC compressors. Why? 

Because—the three Worthington 
compressors on the old Houdry system 
performed successfully . . . since 1939. 

So . . . in addition to these three, 
Socony-Vacuum now has four more 
compressors working on the Thermofor 
unit. One of these four (not shown in 
the picture) is a 4-cylinder tandem com- 
pressor with a unique control system 


—— 
a 


OS fF f 
DLL 





A New Cracking System at Socony-Vacuum 
... BUT THE SAME COMPRESSORS 


permitting it to operate on either low 
or high pressure service. 
This case illustrates not only the de- 
lity of Worthington compressors 
but also the adaptability of the Worth- 
ington line to all refinery requirements 
—all types of gases, all pressures, all 
capacities. In addition, Worthington 
provides the broadest line of pumps, 
engines, refrigeration equipment and 
other petroleum processing machinery. 
Investigate more worth in Worthing- 
ton. Worthington Pump and Machinery 
Corporation, Compressor Division, 


Buffalo, New York. 
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impervious graphite pipe 
takes it all in stride! 


Have you thought about corrosion on the outside of 
your plant piping? Fumes, salt air, hot air, moist air, 
can eat up the exterior of piping, fittings, valves, 
pumps, and other equipment around a chemical plant. 
And it costs money to protect ordinary metal surfaces. 
You have to sandblast, use special coatings, and even 
then you find the corrosion creeping in and chewing 
up the equipment... 


NOT SO WITH “KARBATE” 
IMPERVIOUS GRAPHITE! 


Here are the advantages: 
@ No exterior protection needed 
@ Both acid-resistant and alkali-resistant 
@ Light in weight, easy to machine and assemble 
@ No metallic contamination of product 
@ Immune to thermal shock 
@ Very high thermal conductivity 
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Fundamental Physical and 
Chemical Data 


Volumetric and Phase Behavior in the 
Ethane-P: ce System, R. A. McKay, 
H. H. Reamer, B. H. Sace, anno W. N. 
Lacey. Ind. Eng. Chem., 43 (1951), pp. 
2112-7 

The investigation was concerned with 
the establishment of the volumetric and 
phase behavior of the ethane-propene 
system. The moral volume of three mix- 
tures of ethane and propene was meas- 
ured at pressures up to 10,000 psi. in the 
temperature range 10° to 400° F. The 
composition of the coexisting phases was 
estabiished through the two-phase region 
of this system at temperatures above 10° 
F. The deviations from ideal solutions 
are relatively small and confirm the idea 
that hydrocarbon mixtures show rela- 
tively simple volumetric behavior at high 
pressures, The equilibrium ratios for the 
components follow the pattern found for 
other hydrocarbon systems. The devia- 
tion from ideal solutions and from the 
behavior of these same components in 
other binary systems was found to be 
significant. 


The Solubility of Propane and the Bu- 
tanes in Ethanol, Cart B. Krerscumer 
anp Ricwarp Wrese. Jour. Am. Chem. 
Soc., 73 (1951), pp. 3778-81. 

The work was undertaken to obtain a 
more accurate and complete picture of 
the solubility relationships of the lower 
hydrocarbons in alcohol. The solubility 
of propane, n-butane and isobutane in 
ethanol was measured at temperatures 
from 0° to 50° C. and at pressures up to 
one atmosphere. Second virial coeffi- 
cients of these gases were measured at 
30° C. An equation was fitted to the sol- 
ubility data. Data are reported as mole 
fractions of hydrocarbons at a given 
total pressure. Partial mola! excess free 
energy and entropy and the partial molal 
heat of mixing at infinite dilution were 
calculated. The solutions exhibit large 
positive deviations from Raoult’s law, 
and it was found that the excess partial 
molal entropies are negative 


Limits of Flammability of Paraffin 
Hydrocarbons in Air, M. G. ZABETAKIs, 
G. S. Scorr, anp G. W. Jones. Ind. Eng 
Chem., 43 (1951), pp. 2120-4 

Data on the lower limits of flammabil- 
ty were obtained for the paraffin hydro- 
carbons at varying elevated temperatures 
These data indicate an average decrease 
f eight percent in the lower limits of 
flammability of paraffin hydrocarbons 
for a corresponding temperature increase 
of 100° C. On a weight basis, small vari- 
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ations for any constant temperature sug- 
gest the use of a gravimetric method in 
determining the explosibility of an at- 
mosphere containing paraffin hydrocar- 
bons. The authors describe such a method 
and discuss its limitations. A table show- 
ing the lower limits of flammability of 
22 paraffin hydrocarbons is included for 
reference. 


Chemical Composition and 
Reactions 


Chemistry of the Non-Benzenoid Hy- 
drocarbons, B. T. Brooxs. 

The first edition of Dr. Brook’s book ap- 
peared in 1922 and urged the systematic 
study of the hydrocarbons derived from 
petroleum, just as the hydrocarbons derived 
from coal tar had n exhaustively 
studied in the last 50 years. In preparing 
the book the literature through 1949 has 
been thoroughly covered and references 
are given to important facts as well as 
published articles. The first chapter deals 
with the composition and origin of petro- 
leum. The next five chapters are con- 
cerned with the paraffin hydrocarbons, 
including methods of preparation and re- 
actions. The following five chapters deal 
with the olefins, covering preparaiton, 
isomerization, polymerization, alkylation, 
oxidation and other chemical reactions. 
A chapter is included on the reactions of 
the dienes, trienes and polyenes. A brief 
chapter is included on the acetylene hy- 
drocarbons. The final chapter in the book 
deals with the cycloparaffins and is 
mainly concerned with the terpenes and 
other hydrocarbons from natural prod- 
ucts. 








Isomerization of 
and in the 


Mechanism _ of 


Francis EF. woon. Jour, Am. Chem. 
Soc., 73 (1951), pp. 3938-47. 


The aluminum bromide isomerization 
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of 2,2,4-trimethylpentane at 26° C. gave 
18 percent isobutane, 6 percent ove 
tane, 12 percent hexanes and 

26 percent isomeric octanes and ion 
cent heavier products, including the cat- 
alyst sludge oil. yields were ee 
tically unchanged in the ag 
trans-decalin or 


cyclohexane. 
in the bern: ho of Cid at or op ety 


ve 

creased regularly vias f. initial 

tity of added naphthene and the yields 
of other products, except isobutane, were 
correspondingly reduced. Cis-decatin 
however, was simultaneously isomerized 
to trans-decalin and a 
was isomerized to cyclohexane. But the 
isomerization cis-decalin is 46-49 
times as fast as that of methylcyclopen- 
tane. Thus, in addition to being less 
effective as an inhibitor of side reactions, 
tran in was much more less reac 
tive than cis-decalin in aluminum chlo- 
ride-catalyzed nolo n-hydr en ex: 
change with t-butyl chloride at 1° C. 
mechanism is proposed for the inhibitio 
by naphthenes side reactions duri 
paraffin isomerization. 


Liquid Complexes of Lower Olef 


with Lewy ng Metal Salts, Avrrep 
Francis. Jour. Am. Chem. Soc., 73 (1951 


pp. 3709-13. 

Although solid compounds of ole 
such as ethylene, propylene and isob 
tene, with anhydrous copper, mercu 
and silver salts are knewn, there is 1 
mention in the literature of a liquid con 
plex compound of an olefin with an 
hydrous metal salt, except those of t 
halides of amphoteric elements, such 
aluminum. In the present study anh 
drous silver nitrate was agitated wi 
liquid lene under pressure and 
found to give a separate liquid phase 
unusual properties. A similar liquid con 
plex is formed with 1-butene. Complex 
contain 1.3 moles of olefin per one 
of salt. They are stable only under pr 
sure near the vapor pressure # the a 
fin, and below 36° and 25° C., resp 
tively, for propylene and 1-butene. 
lower pressures or higher temperatu 
evolution of the olefin is complete. P 
pylene was found to form an equimol 
liquid complex with anhydrous mercuric 
acetate. This liquid, however, does not 
evolve propylene under vacuum or with 
moderate heating, but does so when hy- 
drochloric acid is added. Phase diagrams 
of the several systems studied are given 


of . 
tane 
Hernz HernemMann. Ind. Eng. Chem., 43 
(1951), pp. 2098-2101. 


The investigation was made in an ef 
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MATCHING 
SHELL 

FLANGE . 

STEAM 


TANK SUCTION HEATER INSTALLATION 


The shell is open at the inside end. 
The oil moves across the heating tubes 


os it passes through the shell to the 
suction connection outside the tank. 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
tion Oil Heaters are licking the problem of economically preheating 
heavy viscous oils to permit their withdrawal from storage tanks. They 


are also preheating the lighter 
temperatures to avoid the costly 
are sold at low temperatures. 


of fuel oils to their proper delivery 


volume losses incurred when such oils 


WITH PARACOIL TANK SUCTION OIL HEATERS 


@ You Heat Only The Oil That Is 
Being Withdrawn From The Tank. 
JSthus radiation losses resulting from 
heating entire tank contents are 
eliminated.) 
@ Overall! Steam Consumption And 
Heating Costs Are Held To A 
Minimum. 


@ Heater Tube Bundle Can Be With- 
drawn For Inspection And Clean- 


SPEED UP DELIVERIES AND CUT OL VOLUME LOSSES 


ing. Breaking of oil suction line not 
necessary. 


@ All Piping Connections And Gas- 
kets Are Outside The Tank. 


@ U-Tube Design Permits Free Ex- 
pansion And Contraction Of 
Tube Bundle. Either high or low 
pressure steam can be used as the 
heating medium. 


Prompt Shipments! 


Write 


five 


for Descrip 
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WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS 


1060 East Grand Street, 
30 Rockefeller 
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fort to produce cyclohexene from petro- 
leum fractions. Dehydrogenation at 
atmospheric pressure of methylcyclopen- 
tane over chromia-alumina catalysts in 
the presence of hydrogen and a small 
amount of benzene gives better yields of 
mono-olefins and less coke than either 
dehydrogenation at reduced pressure in 
the absence of hydrogen and benzene, or 
dehydrogenation in the presence of hy- 
drogen or benzene individually. More 
than enough hydrogen and benzene are 
made in the process to make the process 
these materials. The 
results obtained can be varied by selec- 
tively treating or poisoning the dehydro- 
genation catalyst. 


Rates and Temperature Coefficients in 


| the Hydration of Gaseous Isobutene by 


Dilute Aqueous Nitric Acid, Josepn B 
Levy, Rosert W. Tart, Jx., Davin Aaron 
and Louts P. Hammett. Jour. Am. Chem 
Soc., 73 (1951), pp. 3792-7 

The authors developed a method for 
measuring the rate of reaction of a gase- 
ous olefin with an aqueous acid solution 
by use of which the rate of reaction of 
the olefin at unit fugacity can be deter- 
mined with a probable error of one per- 
This procedure has been 
applied to the reaction of isobutene with 
0.1 and 1 molar nitric acid. The energies of 
activation so determined over a 20 degree 
range have a probable error of 0.13 kcal 
Because of uncertainties about the dis 
tribution of olefin between solution and 
gas phases the rates cannot be directly 
compared with previous measurements 
of the rate at unit concentration of the 
dissolved olefin. 


Substitution Products of the Isomeric 
Thiophthenes. The Structure of Liquid 
Thiobhthen (Thiopheno-2’:3’ :2:3 - Thio- 
phen), Freperick CHALLENGER AND Ropert 
Emmoorr. Jour. Inst. of Petroleum, 37 
(1951), pp. 396-405 

The structure of liquid thiophthen is 
shown to follow from two observations 
First, the nitration of methyl ketone and 
the action of acetyl chloride and alumi- 
num chloride on the nitro-thiophthen 
yield identical nitro-keytones and hence 
identical oximes; and second, that oxida- 
tion of the methyl ketone to carboxylic 
acid, nitration, and decarboxylation yields 
the same nitro-compound as is formed 
by direct nitration of liquid thiophthen 


The Reaction of Dinitrogen Tri- and 
Tetroxides with Olefins. 2-Ethylbut-l-ene 
and Dec-l-ene, C. R. Porter anv B. Woop 
of Petroleum, 37 (1951), pp. 
388-95 

Reactions of olefins with nitrogen ox- 


| ide have been studied for the purpose of 


characterizing, and of determining the 
positions of double bonds in olefins. 
Nitrogen tetroxides and nitrogen tri- 
oxides were found to give different prod- 
ucts when reacting with 2-ethylbutene 


and with decene 


Polyethylene - Structure, Crystallinity 
and Properties, R. B. Ricnarps. Jour. of 
Applied Chem., 1 (1951), pp. 370-6. 

Polyethylene can be regarded as the 
parent of the vinyl family of polymers, 
and the properties of such polymers as 
polystyrene, polyisobutene and polytet- 
rafluroethylene can be discussed in terms 
of the effect of the substitution of hy- 
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The Tannin Solutizer Process: may be your answer 


Ass MORE AND MORE SOUR CRUDE 
must be refined, the advantages of this 
mercaptan-removal process become increas- 
ingly attractive. 

This is the process that replaces doctor 
treating and reduces TEL requirements. . . 
without affecting either the quality or the 
stability of the treated gasoline. 

Converting to the Tannin Solutizer Process 
requires a minimum investment in new equip- 
ment... very likely your present equipment 
will serve with little change. 


Operating economy is an outstanding ad- 
vantage of the Tannin Solutizer Process . . . 
this process is not corrosive, does not require 
equipment of special alloys. 

Complete engineering service is available . . . 
to help plan your unit, to supervise start-up, 
to assist in later operation if required. We 
welcome the opportunity to work with you 
in extending the benefits of the Tannin 
Solutizer Process. 

*The Tannin Solutizer Process is licensed un- 


der the patent rights of Socony-Vecwum Oil 
Company and Shell Development Company. 


SHELL DEVELOPMENT COMPANY 
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DRIES AIR, GASES or LIQUIDS 
TO NEW LOW DEW POINTS 
FOR AS LITTLE AS 4c PER MCF 


Whatever you pay for drying air, 
gases or liquids, check on the 
economy of Kemp Dynamic 
Dryers! Hundreds of Kemp 
Dynamic Dryers control moisture 
at low cost in plants all over the 
country. Operation is guaranteed 
to your specifications. In fact, 
many Kemp users report drying 
to sub-zero dew points for as little 
as ‘4c per mecf—including all 


KEMP 


OF BALTIMORE 


charges for labor, capital invest- 
ment and materials! 


Flexible Design 


Kemp Dynamic Dryers are 
versatile — offer manual, semi- 
automatic or automatic operation. 
Desiccant is especially selected and 
compounded for the type drying 
you require. With Kemp you can 
dry air, gases or liquids, eliminate 
moisture in materials, and control 
humidity in large or small areas. 
Gas, electric or steam regeneration 
is supplied as standard equipment. 


Find out how Kemp engineering 
can save you money! 


DYNAMIC DRYERS 


Write For Bulletin 0-27 tor technical intorme- 
thon. Address: C. M. KEMP MFG. CO., 
405 E. Oliver St., Baltimere 2, Md. 
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drogen atoms in polyethylene by other 
groups. The present paper, however, is 
concerned with the variation in the phys- 
ical and mechanical properties of poly- 
mers produced from ethylene alone un- 
der different polymerizing conditions of 
temperature and pressure. A wide range 
of polymers can made including oils, 
greases, soft and hard waxes and plas- 
tics both softer and harder than the 
familiar type of polymer used for elec 
trical insulation and film. Some of these 
property changes are caused by changes 
im average molecular weight. However 
there are variations at the sare molecu- 
lar weight, These are caused by differ 
ences in structure of the polymer mole- 
cule. Many of the properties of the solid 
polymer are determined by the degree of 
crystallinity. This is not affected muct 
by average molecular weight, but is de- 
pendent largely on the degree of chain 
branching. The measurement of chair 
branching and its effect on crystalliza 
tion are discussed. The influence of aver 
age molecular weight and molecular 
structure on several properties, includ 
ing cracking in organic liquids, is de 
scribed. The importance of the arrange 
ment of the crystalline regions is stressed 
A bibliography of thirteen references is 
included. 


ration and Properties of 


fides, 'D. T. McAttan, T. V. Cutcum 
R. A. Deaw anv F. A. Frover. Jour. Am 
Chem. Soc., 73 (1951), pp. 3627-32 

Although the bad cHhects of some of 
the sulfur compounds of petroleum prod 
ucts are well known and many refinery 
processes have been developed for re- 
moving them, yet the fundamental knowl 
edge of their chemical properties is lim- 
ited. The present work was part of the 
program designed to assist in filling this 
gap. It was confined to the synthesis of 
those sulfur compounds that have bee: 
identified in straight run distillates. Thi- 
ophenes and unsaturated sulfur com 
pounds were not included. The authors 
report on the preparation of fourteer 
dialkyl sulfides and eleven dialkyl disul! 
fides. The physical properties of the 
compounds are given. For purposes of 
charactirizing the compounds, mercuric 
chloride derivatives and sulfones were 
prepared from the sulfides. Under certair 
conditions, a mixture of two symmetri 
cal disulfides will di sproportionate tc 
give an equilibrium mixture containing 
the unsymmetrical compound. This reac 
tion was found to be useful for the prep 
aration of certain of the unsymmetrica 
disulfides 


The Preparation and to oe Proper- 


ties of Sulfur Compoun: lated to Pe- 
troleum. II. Cyclic "Suites f .. V. Ware 
HEAD, R. A. Dean anv F. A. Fiver. Jour 
Am. Chem. Soc., 73 (1951), pp. 3652-5 
The first paper in this series dealt 
with the syntheses and physical proper 
ties of the alkane sulfides and disulfides 
The preent paper deals with another 
class of organic sulfur compounds found 
im straight-run petroleum distillates 
namely, the saturated cyclic sulfides. The 
only cyclic sulfides that have been iden 
tified in or isolated from petroleum dis 
tillates have contained either 5- or 
6-membered rings. The most interesting 
sulfide prepared was 2,5-dimethylthiacy 
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cutting 
oils 
work 
better 


The addition of Monsanto’s Santolube 52, 
a new oil additive, to your cutting oil 
formulations steps up tapping 

etficiency . . . steps up threading efficiency 
. . . lengthens tool life. 

As little as 2% of Santolube 52 may 
replace as much as 10% fatty oil component 
of certain cutting oil types and yet give 
improved tapping and threading efficiency. 
Santolube 52 contains no sulfur or 
chlorine, therefore makes no difference 


in the ratio of these elements in 
your cutting fluids. 
Investigate Santolube 52 as an 


economical additive . .. as a means of 
helping your customers obtain longer tool 
life. For information, write MONSANTO 
CHEMICAL COMPANY, Organic 
Chemicals Division, 1775-L South Second 
Street, St. Louis 4, Missouri. Mi N . rer 
i } 
Typical Inspection Values for SANTOLUBE 52 | } SA N Q 
Specific Gravity at 60°/60° F. 0.97 ( , 

Viscosity, S.U.S. at 210° F. 99 1EN S ~ PLASTIC! 

$.U.S. at 100° F 2300 

3.5 

5—12 

Nil 
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Dryer than the desert—extremely porous—the 
multitudinous particles in a sack of FLOREX 
FULLERS EARTH have a total surface area be- 
yond belief, and an adsorptive capacity un- 
equalled by any other natural material with 
which we are familiar. 


If you are an industrial user of adsorbents for 
any purpose, Florex and other products of the 
Floridin Company should be of interest to you. 


FLOREX FULLERS EARTH 


High-pressure extrusion insures maximum effec: 
tiveness. 


BAUXITE-BASED ADSORBENTS 


Write for full data. The advice of a competent 
technical staff is offered. Your inquiry will get 
prompt attention. 


FLORIDIN COMPANY) 


Adsorbents 
Dept. E, 220 Liberty St., Warren, Po. 


Desiccants Diluents 





is VACUUM 
THAT’S 99.99% 
PERFECT 


good enough 


i ter your process? 


- gree of vacuum is easily obtained 
with the Croll- mar 4 four or five-stage steam jet 
EVACTOR, with no moving parts. Each stage from a 
technical standpoint is as simple as the valve that turns 
it on. Numerous four-stage units are maintaining indus- 
trial vacuum down to 0.2 mm. and less, and many thou- 
sands of one, two and three-stage units are maintaining 
vacuum for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

By permitting water, aqueous solutions or any volatile 
liquid to evaporate under high vacuum and without heat 
from an outside source, BTU’s can be removed 
to chill the liquid down to 32° F., or even lower in the 
case of solutions. This is the principle of the Croll- 
Reynolds “Chill-Vactor.” Hundreds of these have been 
installed throughout the United States and in several 
foreign countries. 

An engineering staff of many years experience has 
specialized on this type of equipment and is at your service. 
Why not write today, outlining your vacuum problem? 


(Gn 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


Main Office: 751 CENTRAL AVENUE, WESTFIELD, NEW JERSEY 
17 JOHN STREET, NEW YORK 38, N. Y. 
Chill-Vactors Steam Jet Evactors Condensing Equipment 
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clopentane. This compound can exist in 
cis and trans modifications and both 
forms were synthesized in reasonably 
high and known degree of purity for the 
first time. Other compounds prepared 
were thiacyclopentane, 2- and 3-methyl- 
thiacyclopentanes, thiacyclohexane and 
2-, 3-, and 4-methylthiacyclohexanes. As 
in the case of the straight-chain sulfides, 
derivaties were prepared to assist in the 
characterization of the new compounds 
The three derivatives used were the 
methiodides, the sulfones and the stable 
mercuric chloride complexes 


Separating Asphalt into Its Chemical 
Constituents, Gorpvon O’DonNELL. Ana- 
lytical Chem., 23 (1951), pp. 894-8. 

Compared to the information available 
on overhead distillate products from pe- 
troleum, there is almost nothing known 
of the chemical composition of asphalt. 
The work described covers a separation 
procedure for asphaltic compounds, com- 
parable to the analysis of overhead cuts. 
The purpose was to separate asphalt into 
a limited number of groups of compo- 
nents, each including definite chemical 
classes of compounds and compounds of 
definite molecular weight. A California 
coastal asphalt was selected for study. 
The method used included molecular 
distillation to yield a size separation; 
silica gel chromatography to separate 
saturates, aromatics, and resins; solvent 
dewaxing of the saturates to determine 
wax content; urea-complex formation to 
separte long-chain paraffins; alumina 
chromatography to separate monocyclic 
aromatics; peroxide oxidation followed 
by chromatography to remove thiophene 
analogs; and thermal diffusion in the 
liquid state to segregate naphthenes on 
the basis of ring numbers. The procedure 
has proved to be satisfactory for estab- 
lishing the concentration of paraffins, 
naphthenes, aromatics, resins, and as- 
phaltenes in asphalt, as well as the dis- 
tribution of these classes of compounds 
on the basis of molecular size 





Manufacture: Processes 
and Plant 


Chemical Engineering Unit Processes. 
Ind. Eng. Chem., 43 (1951), pp. 1893-2022 

The annual chemical engineering unit 
processes review of Industrial and Engi- 
neering Chemistry covers several sub- 
jects or fields of work of interest to the 
petroleum engineer, including reviews 
of the following subjects: kinetics and 
equilibria, alkylation, amination by re- 
duction, ammonolysis, combustion, esteri- 
fication, Friedel-Crafts reactions, halo- 
genation, hydrogenation and hydrogenoly- 
sis, nitration, oxidation, polymerization, 
pyrolysis of coal and shale, pyrolytic and 
catalytic decomposition of hydrocarbons, 
and sulfonation and sulfation. This is 
the fourth annual Unit Process Review 


Countercurrent Solid-Gas Fractiona- 
tion Process. Atten F. Rem. Ind. Eng. 
Chem., 43 (1951), pp. 2151-3. 

The process described is analogous to 
fractional distillation in which a vapor 
phase and a liquid phase are counter- 
currently contacted: A comparable type 
of separation between gas and solid 
phases can be expected in any single 
stage. However, no practical method has 
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erhaps the most interesting feature 
of this Duraspun High Alloy Casting is that four different sizes 
of centrifugal castings are involved. These vary from 34” to 
3%” in diameter. Sections, outlets, collar bands, lugs etc., 
were all welded together in our shop to form the retort as you see 
it in the picture. Assembled weight run: around 7464 pounds. 


High alloy castings is our business—not merely the adjunct 
of an extensive steel founding business. We have the experi- 
ence — 30 years in the static casting division and 20 years on 
centrifugal castings. We pioneered both kinds for castings in this 
country. And we have excellent testing and checking facilities, 
including a 400,000 volt X-ray machine and gamma-ray units. 


If you would like this combination of wide experience, modern 
shop practice, up-to-date equipment and full testing facilities 
working on your next high alloy casting, bring it to us. 


THE UDURALU I COMPANY 
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Oil Refinery Meets Diversified 


Piping Needs with Ric-wiL WASULATED PIPE UN\IS 
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Refinery engineering and construction _— 

by Arthur G. McKee & Company, / 
Cleveland, Ohio. Pipe line engineering / 

and construction by J. F. Pritchard & 

Company, Kansas City, Missouri. ( 

@ The adaptability of Ric-wil Insulated Piping Systems 
to any type of piping requirement is ably demonstrated 
by this refinery installation. It consists of ten separate 
runs of prefabricated pipe units employing a wide variety 
of pipe sizes and pipe arrangements for distribution of 
steam and viscous fluids at various temperatures. 


The temperatures required for the distribution of the 
various viscous fluids are efhciently maintained in Ric-wiL 
Uniline Insulated Pipe Units. In this type of construction, 
pipes carrying oil, asphalt, etc., are nested with a steam 
tracer inside an insulation liner which insulates them from 
the exterior but not from each other. 


At Ohio Oil, many different viscous fluids are carried in 
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Standard 21 foot long Ric-wil Units 
require only shallow, narrow trenches, 
even under railroad tracks. 


4” and 6” pipes at temperatures ranging trom 125° to 
400°F. Steam for tracer lines and processing is distributed 
in pipes of from 1” to 6” diameter at 150 psi, 450°F. 


Pipes and insulation are housed in helically corrugated, 
16 gauge galvanized ingot iron Hel-coR conduit, ranging 
from 8” to 21” in diameter. The inherent flexibility and 
strength of this conduit permits underground installation 
with only 3’-5’ cover, even under heaviest ground loads. 
Overhead installations require a minimum of scaffolding and 
supporting structures. Units may be connected on ground 
before being lowered into trench or erected for overhead 
suspension. Entire piping systems are delivered completely 
prefabricated with all accessories—elbows, tees, anchors, ex- 
pansion loops, etc.—ready for speedy, low cost installation. 


Ric-wiL. manufactures three basic types of Prefabricated Insulated Piping Systems—Hel-coR, 
Foilclad and Cast Iron Pipe Units. Pipe, insulation, and protective covering are factory-tailored to 
individual specifications to meet any condition or requirement for outside piping distribution. For 
descriptive literature, full information write: The Ric-wil. Company, Department 14D. 
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been available to provide continuous 
countercurrent motion of the phases sim- 
ilar to that used in fractional distillation. 
The method described by the author 
provides such countercurrent motion by 
means of unidirection motion of a series 
of alternate cold and hot regions along 
an extended passage that contains. the 
mixture to be fractionated. The appara- 
tus used was a helical tube of six turns, 
rotated on a horizontal axis partially 
submerged in the coolant with vaporiz- 
ing heat applied to the upper part. For a 
benzene-cyclohexane mixture at proper 
operating conditions a separation factor 
of over 100 was consistently realized. 
From this and other fractionations that 
were accomplished, it appears that sepa- 
ration of vaporizable solids is feasible in 
multistage systems. In some instances 
such fractionations can be economically 
practiced. 


Effect of Pressure Drop on Distilla- 
tion Plate Calculations, ALten M. 
Esuaya. Ind. Eng. Chem., 43 (1951), pp. 
2153-5. 

In the usual methods of evaluating the 
performance of distillation columns the 
pressure is assumed to be constant 
throughout the column. This assumption 
is satisfactory in atmospheric pressure 
operations, but may lead to serious er- 
rors in low pressure distillations where 
the pressure drop of a plate may be the 
substantial fraction of the total pressure. 
4 method is presented for the establish- 
ment of an equilibrium curve corrected 
for variations in pressure throughout the 
column. By application of this correc- 
tion factor at several points of the equi- 
librium curve, one can take into account 
the effect of pressure drop on the vapor- 
liquid equilibrium relationships of the 
system. Although of possibly limited 
practical importance, the method should 
be helpful in research work where the 
variables that affect column performance 
at low pressures are being studied. The 
procedure permits a more accurate cal- 
culation of the number of theoretical 
plates than has hitherto been possible 


Urea Extractive Crystallization of 
Straight-Chain Hydrocarbons. Wm. A. 
Battey, Ja. R. A. Banneror, L. C. Fer- 
rerRLy, anD A. G. Smiru. Ind. Eng. Chem. 
43 (1951), pp. 2125-9. 

The formation of crystalline complex 
compounds between urea and normal 
paraffins has been reported and studied 
by several authors. The purpose of the 
present work was to study a continuous 
process developed to utilize the urea re- 
action in practical large scale separation 
of straight-chain hydrocarbons from pe- 
troleum fractions. The name “extractive 
crystallization” has been adopted tor 
this new type unit process. The process 
has been developed in a pilot plant of 2 
barrels per day capacity, and the results 
indicate that continuous operation on a 
commercial basis will be practical. In 
the pilot plant work nearly complete re- 
moval of n-paraffin hydrocarbons was 
accomplished except for low boiling feed 
stocks, and extracts of better than 95 
percent n-pareffin content were pro 
luced in a single stage. The process can 
be potentially applied in the production 
f n-paraffins, in the recovery of straight- 
chain olefins from cracked stocks, in the 
pour point reduction of oils and fuels, 
and in octane number improvement. A 
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KINNEY! 


Kinney SD Rotating Plunger Pump is universally ac- 
cepted as the ideal pump for asphalt. Wherever thick, 
hard-to-pump bitumens are handled — in storage plants, 
in production processes, on 

distributing equipment — this 

positive displacement pump 

brings invaluable operating 

advantages to the job. 


IT’S SIMPLE 

There are no valves, blades, springs, or gaskets. Clear openings and 
posseges promote rapid flow of viscous liquids . also save 
pumping costs 

IT’S RUGGED 

Shofts, bearings, plungers are heovy-built for heavy service. Kinney 
SO is engineered throughout to give full-rated capacity for long 
periods at lowest over-all cost 

IT’S EFFICIENT 

This pump works with meter-like volumetric efficiency. For processing 
or distributing asphalt products, the endurance and dependability 
of SD Pumps ore unbeatable 

There's a Kinney SD Rotating Plunger Pump for every 
asphalt handling job . . . in capacities from 2 GPM to 
3000 GPM. Furnished plain or steam-jacketed to suit 


the job requirements. 

Send coupon for complete details. 
KINNEY MANUFACTURING CO. 
Boston 30, Mass. Representatives in 
New York, Chicago, Cleveland, Hous- 
ton, New Orleons, Philadelphia, Los 
Angeles, San Francisco, Seattle and 
foreign countries 


KINNEY MANUFACTURING CO. 
3596 Washington Street 
Boston 30, Mass. 
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CLEANS 


Fouled Heat Exchanger 


Tubes QUICKLY... 


A 





This high speed tube cleaner is designed to increase out- 
put and minimize down-time. The improved Model 
TP-301 is the only tube cleaner which can remove de- 
posits from completely plugged heat exchanger tubes 
... and other fouled straight tubes heretofore not con- 
sidered practical to clean. 

Many improvements, resulting from years of field 
experience, have been built into the new TP-301 cleaner. 
@ MORE POWERFUL -— operating speed up to 3500 RPM at 90 psi 
utilizing 130 cfm. 

@ LIGHTER WEIGHT— only 15 Ib. 

@ SHORTER — only 13” overall. 


@ INCREASED CAPACITY—from 4" up to 214" or even 3” O.D. 
tubes up to 40 ft. in length. 


© LOW AIR PRESSURE — operates on air p as low as 50 tb. 


@ LOW HEAD ROOM NEEDED — minimum practical working head 
room 5 ft. 


@ COSTS LESS then previous models. 
VARIOUS CARBIDE BITS AVAILABLE 





Send for Bulletin giving complete details on this man-hour and 
money-saving tube cleaner 


WILSONIZE TO ECONOMIZE 


THOMAS C. WILSON, INC. 21-11 44th AVENUE, LONG ISLAND CITY,N.Y. 


CABLE “TUBECLEAN” NEW YORK 


TUBE CLEANERS - TUBE EXPANDERS 
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bibliography of nine references is in- 


cluded, 


Platforming of Pure Hydrocarbons, 
Viapimir Haenser AND Georce R. Don- 
aLpson. Ind. Eng. Chem., 43 (1951), pp. 
2102-4 

The investigation had to do with the 
reactions of pure hydrocarbons under 
the conditions of the so-called Platform- 
ing process. It was found that n-heptane 
isomerizes and hydrocracks to a large 
degree. The principal products from hy- 
drocracking are propane and isobutane. 
When heating n-pentane isomerization 
to isopentane is the principal reaction 
Isopropylbenzene, or cumene, hydro- 
cracks to propane and benzene. Benzene, 
in turn, goes to cyclohexane and methyl- 
cyclopentane. Simultaneously, apprecia- 
ble amounts of isomeric C, aromatics and 
lesser quantities of isomeric C, naph- 
thenes are formed. The yields of toluene 
and xylene are low. Methylcyclohexane 
goes to toluene and isomeric alkylcyclo- 
pentanes. Under proper conditions it is 
possible to convert methylcyclohexane 
almost quantitatively to toluene 


Intraparticle Diffusion in Catalytic Het- 
erogeneous Systems, Norman L. Smiru 
anp Neat R. Amunopson. Jnd. Eng. Chem., 
43 (1951), pp. 2156-67. 

The objective of the work was to de- 
termine the effect of intraparticle diffu- 
sion in catalytic heterogeneous systems 
and to determine its relative importance 
in connection with the over-all rate 
process. Formulas are derived that take 
into account diffusion of reactants and 
products, reaction rate, and mass trans- 
fer at the particle surface for three types 
one, well-agitated continuous 
flow reactor, two, packed tube continu- 
ous reactor, and three, batch reactor. 
The reaction assumed is a simple revers- 
ible reaction of the first order in each 
lirection and takes place inside the par- 
The equations derived related the 
and chemical parameters of the 
operating variables. The 
particular reaction studied to obtain ex- 
perimental confirmation of the deriva- 
tion was the hydrolysis of a simple ester, 
ethyl formate. The catalyst used was 
Dowex 50, a cation exchange resin. In 
general the experimental work confirms 
the validity of the equation. It is believed 
that the formulas should be of value in 
theoretical kinetic studies as well as in 
the design of commercial reactors. The 
work indicates that diffusion can be a 
factor in some heterogeneous processes 
A bibliography of 18 references is included. 
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Corrosion Experiments With Gaseous 
Boron Trifluoride, F. Hupswet., J. S 
Naren AND K. L. Wiixinson. Jour. of 
Applied Chem., 1 (1951), pp. 333-41. 

Several constructional materials, met- 
als, alloys and miscellaneous compounds 
be required to come into contact 
with boron trifluoride which is an ex- 
tremely reactive gas. It is rapidly at- 
tacked by traces of moisture to give 
hydroxyfluoboric acids and hydrogen 
fluoride, so the reactivity of hydrogen < 
fluoride must be reckoned with if mois- 
ture is present. In the present work 
boron trifluoride of very high purity was 
used. Materials studied were examined 
by bringing them into contact with gas 
at an original fixed pressure of about 25 
of mercury, and 
The extent of 


may 


at a temperature of 
f the reaction, if 


cm 
200° C 
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STEAM PRESSURES 


MURRAY 
STEAM TURBINES 


adapt UV Turbines to practically any mechanical 
range. 


TYPE UV MULTISTAGE 


750: F. 


The Type UV Multistage Turbine is available in from two to ten pre 
sure stages making Multistage steam economy available at moderate init 
cost. Horsepower range is from 100 to 4000, steam pressures up to 600 
ga., 750° F., condensing or non-condensing. Several governors and accessori 


rive within the capaci 


Pictured is a 5 Stage UV Turbine developing 325 HP at 6200 RP 
operating condensing. Turbine is equipped with variable 


speed oil relay 


ernor, pressure lubrication and vacuum breaker, and is in use driving a cen- 
trifugal compressor for refrigeration. 
Contact your Murray representative for prices and 
engineering information or write for Bulletin T-122. 


MURRA 


BULDERS OF 


A Gulf Publishing Company Publication 


STEAM POWER EQUIPMENT FOR THREE 


BURLINGTON, IOWA 
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any, was shown by the alteration of the 
gas pressure. Several materials showed 
a high resistance to chemical attack by 
boron trifluoride and it was concluded 
that the following materials can be safely 
used in apparatus for handling this com- 
pound: stainless steel, mild steel, copper, 
nickel, Monel metal, brass and alumin- 
ium, the more noble metals up to at least 
200° C., Pyres glass up to 200° C., fired 
wise. . — a pyrophyllite and polytetrafluoroethylene 
up to 80° C. Great variation was ob- 
served in the attacks on various other 
compounds. 


Products: 
Overall view ot the Hardinge Rectangular Clarifier instaliction at Shell Oi! Company's Houston 





Properties, 
Utilization and Analysis 
refinery, The Hard ism is 41°-6" across and spans two settling sections of the 


60’-long oil-water separating tank. Viscosity Index Improvers for Lubri- 
cating Oils Polyvinyl Esters of Long- 
Chain Fatty Acids, Wiutiam S. Port 


FOR OIL-WATER SEPARATION James W. O'Barten, Joun E. HANSEN, 


AND Danret Swern, Ind. Eng. Chem., 43 


(1951), pp. 2105-7 
SHELL OIL ADOPTS Polymers and copolymers of vinyl 
esters of the long-chain fatty acids are 
HARDINGE CLARIFIER potentially of commercial interest be- 
cause the monomers can be readily pre- 
° pared in high yield from inexpensive and 
available raw materials. These polymers 


The Hardinge Rectangu'ar Clarifier (shown above) is in service in one of the gravity type and copolymers were tested as viscosity 
oil/water separators at Shell Oil Company's nth Refinery. Vas traveling carriage with index improvers for lubricating oils. It 
atteched ed by the concrete walls of was found that polyvinyl palmitate, poly- 
vinyl caprylate, and copolymers of vinyl 
palmitate with vinyl acetate are effective 
viscosity index improvers. The extent of 
improvement by copolymers increases 
with increased vinyl acetate content 
However, the solubility of the copoly- 
mers ip lubricating oils decreases as the 
vinyl acetate content increases. The op- 
timum effect is obtained with a copoly- 
mer containnig about 25 mole percent of 
vinyl palmitate. In general the viscosity 
index-improving effect of a polymer or 
copolymer is enhanced as the solubility 
of the polymer decreases and its concen 
tration increases 














Water in Transformer Oil—A Critical 
Résumé of the Causes and Effects of 
: Water in Oil-Filled Transformers, M. R 
Sediment and sludges which ac- ae § Dickson. Jour. Inst. of Petroleum, 37 
cumulote on the floor of the (1951), pp. 373-87 

are red by the The presence of water in an oil-filled 

duplex scrapers to sediment transformer is generally, and properly, 
sumps recessed in the concrete regarded with disfavour. However, the 
floor of the separator and from = Cicse.up view of the Hi fi chanism, showing transformer need not give trouble when 
which they are removed by  skimmers removing floating oil from the surface. This carriage quite large quantities of water are pres- 
~— qe py my Fy remove the sediment oe It is the purpose of the paper to 

oetten 1elp to clarify this apparent anomaly 

slop oil ot the water surface to and to place the formation of water and 
slotted pipe skimmers which remove this oil from the separator. The maintenance of a the effects of water in transformers in 
clean separator by effective removal of sed.ment and slop oil using the Hardinge clarifier correct perspective. Water may enter 
mechanism is a significant factor in efficient performance of the separator. transformers accidentally, by chemical 
. | reaction in py oil, a by or a a of 

water vapour from the atmosphere. These 

Ne ee Se en ee eee. t the gue 3 Sa » ay sources of water are discussed. Oil in a 
other instellations. Write tedey transformer fulfills two primary pur 
poses: first, removing heat from the 


windings and core and disposing of it 


elsewhere, and second, assisting in the 
H A R D I | insulation of the windings. The cooling 
qualities of an oil are not directly affected 
by moisture. The electrical qualities are, 
COMPANY, INCORPORATED however, often greatly affected, even by 
traces of moisture. The effect of water 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works | 0m the breakdows strength is discussed 


as well ; 
* MINN. @ TORONTO 1 sitivity and power factor. Water may also 
NEW YORK 17 @ SAN FRANCISCO I] @ CHICAGO 6 @ HIBBING, be absorbed by fibrous insulating mate 


122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. rials and it may lead to the corrosion of 
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44 Perco* Cycloversion 
units with a total 


design capacity of 
154,000 barrels per day 


are now operating 
or under construction 
Are you interested in 
upgrading your refinery through-put 
at low cost? Write for full 
information on Perco 


Processes 


PHILLIPS PETROLEUM COMPANY 
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NATIONAL AIROIL 
TANDEM COMBUSTION UNITS 


A large Petro-Chem petroleum heater, 
in a modern Texas refinery, equipped 
with National Airoil combination gas 
and oil Tandem Block Combustion 
Units, for firing upward. This Installa- 
tion is one of many throughout the 
U. S. and other countries so equipped 
with our exclusive Tandem Units. 


Latest literature gladly sent upon re- 
quest on your business letterhead. 


CHEMICAL-PETROLEUM DIVISION 
NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 
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FOR THE CITY OF 


TOMS RIVER, New Jersey 


With her population more than doubling during the 
summer season, the resort ue of Toms River, New Jersey, 
was facing a serious water shortage. Five old, inefficient 
and not too dependable wells were being operated with 
suction pumps. 

Layne was called in for a discussion of what could be done with 
limited funds. Layne's recommendations resulted in a contract for the 
rebuilding and re-equipping of one old well and the drilling and 
equipping of a new one. The contract also called for an auxiliary, gaso- 
line engine drive on one of the pumps for use in case of electric power 
failure. Without delay everything was finished according to the con- 
tract, giving the city of Toms River a water supply that more than ful- 
fills their present needs. 

Layne handled everything complete in one inclusive contract 
that saved city officials much time, useless expense and unnecessary 
worry. Layne offers this same type of service to any city or industrial 
plant in need of more well water. 

NEW CATALOGS 
Layne offers, without obligation, a wide range of 
catalogs and bulletins on well water systems, short 
coupled service pumps, oil and water lubricated 
pumps, irrigation wells and pumps, etc. You may 
obtain copies by addressing 
LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WATER SUPPLY 


A Oe eek 
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steel and possible attack on non-ferrous 
metals. A bibliography of 52 references 
is included. 


carbons, 
Wier, Jr 
pp 830-43. 
The purpose of the work done was to 
provide a means for examining the mass 
spectra of heavy hydrocarbons, and to de- 
termine and correlate structure and spec- 
tral characteristics of a limited number of 
pure compounds. To accomplish this a 
Consolidated Engineering Corporation 
analytical mass spectrometer was used 
and modified to provide complete re- 
solved spectra of compounds having 
molecular weights up to about 600. A 
system for introducing heated samples 
was so arranged that the sample could 


Mass Speen of Heavy Hydro- | 


‘ O'Neat, Jr, ano T. P. 
Analytical Chem., 23 (1951), 


WAYS TO REDUCE PUMP REPAIRS 
AND GAIN INCREASED EFFICIENCY 


Prevent STEM and SPRING break- 

j age. Exclusive double shock ab- 
sorber built into Sims valves stops 
impact shock 


Stop wear. Long guide of ROTATOR 
prevents cocking of DISC—assures 
even opening. Rotator controls rota- 
tion of valve disc to increase service 


life—protect spring against crushing 


be measured as a liquid volume and so | 


that there would be complete vaporiza- 
tion of hydrocarbons up to a molecular 
weight corresponding to Cw. Mass spec- 
tra are presented for several types of 
hydrocarbons between Cx and Ce Some 
preliminary relationships are given be- 
tween the spectra and molecular struc- 
ture. The results of the work indicate 
that by extension of data of this type, the 
technique may prove useful in the analy- 
sis of petroleum fractions boiling above 
the gasoline range. As a typical example, 
the analysis of a petroleum wax is given 
as this was determined by the mass spec- 
trometer. Detection of impurities in sup- 
posedly pure compounds is shown for 
several heavy hydrocarbons. Data are 
presented in considerable detail in tabu- 
lar and graphical form and.a bibliog- 
raphy of 18 references is included, 


Shell Research Chemists 
Get Refinery Assignments 

Shell Development research chemists 
have taken temporary assignments at 
Shell Oil refineries to obtain broader ex- 
perience with refinery operating prob- 
lems 

J. H. Raley has been assigned to the 
Houston refinery for a two-year period 
to study reaction kinetics. J. W. Otvos, 
who has been using isotopes to investi- 
gate reaction mechanisms, and G. E. A 
Wyld, analytical chemist, will go to the 
Wood River refinery. Otvos’ assignment 
is for two years, and Wyld’s is for ap- 
proximately one year. In exchange, K 
Kressler of the Wood River control lab- 
oratory staff will join the Shell Develop- 
ment analytical staff. 


Synthetic Rubber Proves 
Costly in Production 


P. W. Litchfield, chairman of the 
board of Goodyear Tire & Rubber Com- 
pany, has suggested that new petroleum- 
base plants with a total capacity of 220,- 
000 tons of GRS, replace alcohol-base 
synthetic rubber plants. The manufac- 
turing cost of GRS synthetic rubber 
produced from alcohol-base plants is 25 
cents per pound greater than the same 
product manufactured from petroleum- 
base plants 

lerming the alcohol base production 
uneconomic” he stated that such plants 
can prove of value only in time of great 
emergency 


Keep seating surfaces leak-free. 
Only Sims guarantees the valve 
DISC will rotate every time it lifts 
Does not hammer up and down on 
the same spot or require frequent re- 
placement You get three times 
longer wear from seat and disc— 


guaranteed 


Stop valve slam and knock. Quiet 
operation is gained by cushioning 
moving parts and cutting resistance 
to flow through the SEAT...with 
patented inclined ribs. This reduc 
tion of resistance allows cylinders to 
fill completely. Pump capacity is in- 


creased 20%, 


Sims valves are made in sizes from 

2%" to 15%" to fit any reciprocat- 

ing pump. Valves supplied ready 

to install—cast in individual units 
| or in complete plates, 
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The need for quicker action, instant speed, greater energy 
and dependability is no longer confined to the police and 
fire departments or ambulances. Today's traffic presents this 
problem every hour on any highway, street intersection or 
airport. 


The demands for more power, action and energy to match 
the fast-moving tempo of highway traffic and modern industry 
are being met with Warren's Stabilized Natural Gasoline. 
Blend with Warren's to insure a stabilized product with higher 
octane and lower cost. It has fine lead susceptibility. 
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Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, August 14, 21, 28 and September 4 and 11, 1951) 








U.S.P. 2,564,071. Refining Oils. A. P 
Lien, B. L, Evering, and F. W. 
Haeckl to Standard Oil Co. of In- 
diana 
Details are claimed of a process for 

refining a hydrocarbon lubricating oil 

stock having a specific dispersion in ex- 

cess of 100 by means of liquid HF at a 

temperature of 200° and | aed 


F 
with liquid HF-BF3 at 40-80° 


U.S.P. 2 564,278. Selective Conversion 
of Alkyne Hydrocarbons. G. C. Ray 
to Phillips Petroleum Company. 
Olefinic hydrocarbons containing mi- 

nor amounts of an alkyne, such as acet- 

ylene, are contacted with 1-15 mols of 
steam per mol of alkyne at a tempera- 

ture of 230-350° C. in the presence of a 

copper pyrophosphate catalyst on a solid 

carrier. Alkyne-free olefins are recov- 
ered 


U.S.P. 2,564,405. Process for the Purifi- 
cation of 4-Methylpentadiene-1,3. R. C. 
Morris and A. V. Snider to Shell De- 
velopment Company. 

A process is described for the separa- 
tion of 4-methylpentadiene-1,3 from a 
mixture with 2-methylpentadiene-1,3 
The mixture is contacted with an alpha 
hydrocarbon substituted alpha-beta-un- 
saturated aldehyde such as methacro- 
lein at below 150° C. and unreacted 
4-methylpentadiene-1,3 is separated from 
the reaction mixture 


U.S.P. 2,564,504. Liquid Burning Fuel. 

George H. Rieke. 

A gasoline is claimed which contains 
0.05 to 2 percent by weight of a 30 
percent to 60 percent hydrogenated phe- 
nyl compound. The additive incorpo- 
rates anti-knock properties to the gaso- 
line and is stable to decomposition. 


U.S.P. 2,564,532. Separation of Naph- 
thene Hydrocarbons. A. E. Hirschler 
to Sun Oil Company 
Two naphthene hydrocarbons are sep- 

arated by introducing their liquid mix- 

ture which is essentially free of unsatu- 

rates into a body of activated carbon; 
one of the naphthenes is selectively ad- 
sorbed. 


U.S.P. 2,564,717. Continuous A 
Process. J. L. Olsen to Sun Oil 
pany. 
Details are claimed of a continuous 











process for separating aromatic and sat- 
urated hydrocarbons means of a con- 
tinuous moving bed of a particular ad- 
sorbent such as silica gel or activated 


carbon. 


U.S.P. 2,564,914. Method of ouine 
Unsaturated H 
of Hypochlorous Acid. M. J. aur 
to Universal Oil Products Company. 
Cyclic, tertiary and secondary olefins 
are removed from a hydrocarbon mix- 
ture also containing 1l-olefins by treat- 
ment at 0-30°C, with an aqueous solu- 
tion of hydrochlorous acid in sufficient 
quantity to react with the olefins other 
than l-olefins. Superatmospheric pres- 
sure may be employed. 


U.S.P. 2,564,970. Liquid-Liquid Contact- 
ing. G. H. Hanson to Phillips Petro 
leum Company 
The method is claimed of carrying 

out continuous countercurrent liquid- 

liquid extraction in a vertical column 
having horizontal trays therein and ar- 
ranged to allow solvent to flow down- 
wardiy in intimate countercurrent re- 
lationship with ascending feed and raf- 
finate phase and to allow separation and 
maintenance of two separate liquid 
phases between adjacent trays, which 
comprises continuously introducing a 
selective solvent into the top of said 
column and causing same to descend 
therethrough in intimate countercurrent 
relationship with ascending feed and 
raffinate phase, continuously withdraw- 
ing extract phase from the bottom of 
said column, continuously introducing 
feed to said column at a point therein 
well below the top of the column and 
causing same to ascend therethrough, 
continuously withdrawing raffinate phase 
from the top of said column, continu- 
ously withdrawing raffinate phase from 
a plurality of points in said column and 
re-introducing each of the withdrawals 
into said column at points a plurality 
of trays below the points of withdrawal 
thereof, and continuously withdrawing 
extract phase from a plurality of points 
in said column and re-introducing each 
of the withdrawals into said column at 
points a plurality of trays above the 
points of withdrawal thereof, said points 
of withdrawing and re-introducing raf- 
finate phase being so spaced from each 
other and said points of withdrawing 
and re-introducing extract phase being 
so spaced from each other that less than 
one equilibrium stage would occur there- 
tween in the absence of said with- 
drawing and re-introducing of phases 
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U.S.P. 2,565,354. Chemical Process for 
Removal of Organic Peroxides. 
Charles A. Cohen to Standard Oil De- 
velopment Company. 

Peroxides contained in hydrocarbons 
and oxygen contaminants contained in 
olefins susceptible to the formation of 
a> poe are removed by contact in the 

uid state with an aqueous reagent con- 

sisting of sodium hydrosulfite and a 

leuco base of a water soluble dye stuff 


U.S.P. 2,566,135. Method of Removing 
Acetylenes from Diolefin Mixtures. 


Cc. E. Morrell and M. W. Swaney tom 


Standard Oil Development Company, 

To concentrate a diolefin with 4-6 C 
atoms, ¢.g. butadiene, a basic cuprous 
salt solution having the diolefin a 
small amounts of acetylenic impuriti 
absorbed therein is heated to a tempe 
ture of 70-85° C. to desorb the diolefi 
The remaining lean solution is expos 
to conditions causing polymerization 
acetylene 


U.S.P. 2 566,136. Method of Remo 
Acetylenes from Diolefin Mixt 
C. E. Morrell to Standard Oil I 
velopment Company 
The method according to this pate 

is very closely related to that of U.S. 

2,566,135. In the present case the pol 

merization of the acetylenes contai 

in the cuprous salt solution is carrij 
out in the presence of hydrocarbons 


U.S.P. 2,566,137. Removing Acetyle 
from Hydrocarbon Mixtures and 
provements in the Separation of 
tadiene and Acetylenes. C. E. Mora 
and M. W. Swaney to Standard 
Development Company 
The process according to 5 7 pat 

is very closely related to U.S.P. 2,56 

135-6. In the present case the poly 

of acetylenes formed in the cuprous 

solution is extracted therefrom by 

oxygenated organic solvent immisci 
with said salt solution 

U.S.P. 2,565,347. Stabilization of Pyro- 

ic Metal Catalysts under Fluid- 
Conditions. J. G. M. Bremner and 
and Stanley Beaumont to Impe 

Chemical Industries, Ltd. 

A heavy metal compound in particu 
late form is reduced with a mixture of 
hydrogen and an inert gas. The reduced 
metal is cooled to below 60° by a 
stream of inert gas and thereafter super- 


ficially oxidized below 60 by a mix- 
ture of oxygen and inert gas. During all 
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TWO BASIC ) 
NOUN CMAO ESD Savors! Sauron Cooling, Sections for com: 


solved Landing Plant of Long Island Lighting Company. 


FOR THE LONG ISLAND 
LIGHTING COMPANY 
WITH 


NATIONAL 


CAST IRON 
COOLING SECTIONS 


Cooler of three double banks of National Sec- 


tions for scrubbing liquor at the Glenwood 
Landing Plont of Long Island Lighting Company. 


National Cooling Sections installed at the new gas conversion plant 
of the Long Island Lighting Company at Glenwood Landing, are (1) 
cooling the recirculating scrubbing liquor which cleans and cools 
finished gas in the reforming process, and (2) cooling the fresh water 
that is circulated in the jackets of gas compressors. 

Over 28,000 square feet of cooling surface is provided by these 
National Sections built up in banks of parallel stacks of sections in 
series—1254 sections in the scrubbing cooler and 1280 sections in 
five compressor coolers. 

In this plant the National Sections operate as a closed cooling 
system—fresh water being circulated through the sections with raw 
salt water from Hempstead Harbor sprayed over the section exteriors 
—thus prolonging the life of the equipment because corrosive salt 
water is not in contact with operating machinery. National Cooling 
Sections are made of highest grade cast iron, have high resistance 
to salt water corrosion and are economical both in first cost and 
maintenance. 

The installation has proved so satisfactory that additional National 
Sections have been purchased by the Long Island Lighting Company 
for new construction. 

If you have similar cooling problems or are interested further in 
the possibilities of National Sections, send the coupon below for 
detailed information. 


THe Nationa Raoiator Company 


SEND COUPON JOHNSTOWN PENNS TL VANIA 
TODAY! 


| The Notional Radiator Co., Heat Transfer Division, PR 
Johnstown, Pennsylvania 
Please send Technical Manual HT-20 on National Condensing and 
Cooling Sections. 


| Nome 


pe 


| Address — Stete—___ 


I>) 


| 
| 





Patents 





these steps the particles are supported in 
fluidized state in the inert gas. 


U.S.P. 2,565,627. Coprecipitated Silica- 
M ia Gel. J. N. Pryor to The 
Davison Chemical Corporation. 

In the preparation of a magnesia- 
silica catalyst, MgO is mixed with an 
alkali metal silicate solution. The re- 
sulting slurry is mixed with an inor- 
ganic acid, e.g. H:SO,., to form a mag- 
nesia silica hydrosol which is gelled. 
The gel is washed, dried, and activated. 


U.S.P. 2,565,886. Preparation of Silica- 
Alumina Cracking Catalyst. L. B. Ry- 
land to Shell Development Company. 
For preparing a silica sol containing 

at least 85 grams SiO, per liter, a sodium 

silicate solution is mixed with H,SO, 

solution under acid conditions with a 

final pH of 2.8-4.1. This sol is aged 

at the same pH range for a time which 
is at least 0.5 but less than one times 
the time of set of the sol. At this time 
the sol is diluted with water with main- 
tenance of about constant viscosity. The 
pH is then increased up to seven by the 
addition of alkali while adding water to 
maintain the viscosity constant. A conc. 
aluminum sulfate solution is then added 
in an amount to provide 18-30 percent 

AhO, on dry basis. The aluminum sul- 

fate is hydrolyzed by addition of a basic 

precipitant until the pH is 5-7, where- 
upon the product is washed and dried. 


U.S. P. 2,565,977. Process for the Prep- 
aration of Catalysts for the Conver- 
sion of Carbon Oxides with Hydrogen. 
D. R. McAdams and M. A. Segura to 
Standard Oil Development Company. 
Iron type catalysts for the Fischer- 

Tropsch synthesis are prepared by mix- 
ing sintered iron pyrites ashes with a 
proportion, e.g. 2-8 percent, of carbon, 
treating the mixture with oxygen-con- 
taining gas under conditions for com- 
busting the carbon, and subjecting the 
resulting resintered iron oxide to reduc- 
tion by hydrogen gas 


U.S.P. 2,566,285. Method for Regenera- 
tion of Moving Catalysts. L. P. Evans 
and W. A. Hagerbaumer to Socony- 
Vacuum Oil Company, Inc 
Spent hydrocarbon conversion cata- 

lyst is regenerated by combustion of 

carbonaceous deposits in a method de- 
tails of which are claimed 


U.S.P. 2,566,521. Alumina-Platinum Ox- 
ae Catalyst and Its 
reparation. V. Haensel to Universal 
Oil Products Company 
A hydrocarbon conversion catalyst is 
prepared by combining with alumina 
halogen in an amount of 0.1-8 percent 
by weight of the alumina on a dry 
basis. A platinum sulfide is composited 
therewith, and the composite is sub- 
jected to an oxidation treatment and sub- 
sequently heated to 800-1200° F 


U.S.P. 2,567,140. Preparation of an Iron 
Oxide-Magnesium Chromate Catalyst. 
K. D. Ashley and W. B. Innes to 
American Cyanamid Company 
An iron oxide-magnesia catalyst of 

high activity and mechanical strength, 

useful in the water gas process, is ob- 
tained by preparing a mixture of Fe:Os, 

10-100 percent of “active magnesia” 

based on the weight of the FeO,, 3-40 
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Get this SMALL TRAP 


With 


BIG TRAP 


quality features! 


Available for pressures from 0 to 150 p.s.i., the Strong* 
No. 070 fits all standard trap applications. Built especially 
for use on laundry, restaurant and hospital equipment and 
in industry wherever small drainage is a problem. 

As with all S..ong Semi-Steel Traps, the 070 is guaranteed 
against defects in material and workmanship for one year. 


Write today for Catalog 68-R. 
. oT. M. Reg. U.S. Par. Of. 


STRONG, CARLISLE & HAMMOND COMPANY 
os 1392 WEST 3rd Stree Tt Anum Men 


My Cleveland 13, Ohic tog. Wrode tert 


I IC LT: ER RY NS OS 
‘a THER STi ‘ONG STEAM 





Patents 





percent of magnesium chromate, and 
sufficient water to hydrate all of the 
magnesia. The mixture is compressed 
into pellets which are then age while 
| retaining their water to form therein a 
set hydraulic cement. Subsequently the 
pellets are dehydrated by calcining them 
at 500-650° 





CRACKING AND REFORMING 





U. a 2,564,268. Catalytic Oil Cracking. 

V. Mathy and C. J. Helmers to 
Phillips Petroleum Company. 

| Activated bauxite is employed as a 

| cracking catalyst which contains im- 

| pregnated on its suface 0.1-10 percent 

of boron trioxide and 0.1-10 percent by 

weight of P.O, 











| 
| ISOMERIZATION 


U.S.P. 2,564,073. Disproportionation of 
Xylenes. A. P. Lien and D. A. Mce- 
Cauley to Standard Oil Company of 
Indiana. 

A xylene is treated in the absence of 
any external benzene with 3-20 moles 
of liquid HF per mole of xylene and 
0.01-3 moles BF, per mole of xylene at 
250-350° F. and sufficient pressure to 
maintain liquid phase. The xylene is iso- 
merized and disproportionated into tol- 
uene and mesitylene. The reaction mix- 
ture is extracted with a molar excess of 
liquid HF containing 0.2-0.8 moles BF, 
per mol of hydrocarbon at 0-150° F. in 
liquid phase. The hydrocarbon layer is 
enriched in o- and p-xylene and toluene 
while m-xylene and mesitylene are in 
the HF-BF, phase 


U.S.P. 2,564,080. Isomerization of Satu- 
rated Hydrocarbons with Mixed Acid 
Cataclysts. A. K. Roebuck and B. L 
Evering to Standard Oil Company of 
Indiana. 

Alkyl-substituted and particularly 

mono-methyl or dimethyl substituted al 

| kanes having a secondary C atom ad 

jacent to a methyl substituted C-atom 

| ate isomerized in the presence of 0.5-2 

parts by weight of 99-100 percent sul 

| furic acid and containing about 15 per 

cent of a halogen sulfonic acid such as 

fluosulfonic or chlorosulfonic acids. Tem 

peratures of 15-50° C. are employed and 

the feed hydrocarbon must contain at 
least six C atoms per mole 


U.S.P. 2,564,388. Isomerization of Xy- 
lenes. Clarence S. Bennett and W. A. 
Bailey, Jr., to Shell Development 
Company 
A xylene is contacted with a clay- 

| type or synthetic cracking catalyst at 

800-1100° F. in the presence of 0.2-6 

| moles of steam or hydrogen per mole 
of xylene. Isomerization occurs at space 
rates between 1-16V/V/hr. and above 
that affording substantial disproportion- 
ation. 


U.S.P. 2,566,353. Purification of Oils. 
G. A. Millis to Houdry Process Cor- 
poration 
Hydrocarbon oils to be catalytically 

cracked and containing nitrogenous con- 
taminants are contacted in liquid phase 
in the presence of water with an organic 
base-exchange resin to remove the ni- 
trogenous contaminants. 
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The Petreco Electrosphere Desalter 
illustrated above is one of eight sep- 
arate Petreco installations in the 
Gulf Oil Corporation refinery at Port 
Arthur, Texas. Gulf also uses Petreco 
Desalters in its refineries at Philadel- 
phia and Pittsburgh, Pennsylvania, 
Toledo, Ohio, and at Fort Worth 
and Sweetwater, Texas. These re- 
peated installations by a refiner with 
Gulf’s acknowledged leadership and 
refining know-how speak for them- 
selves. If you want the best in 
desalting equipment, engineering, 
service and performance — specify 
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another leading refiner who desalts with PETRECO 


PETRECO. Assure your refinery of 
more economical operations with 


PETRECO OFFERS COMPLETE 
DESALTING SERVICE 
AND FACILITIES 


Minimum Residual Salts and Solids 
Less Furnace Plugging 
Less Exchanger Plugging 


Reduced HCl Corrosion in Topping 
Section 


Clear Water Bleed 
Waste Oil Recovery 


PETROLEUM RECTIFYING COMPA 


3202 Se. Wayside Dr., Houston 3, Texas 


a . ‘ 1390 E. Burnett St., Lo Beach, Colif 
Trouble-free, Automatic Operation r ig eras fey 
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PETROLEUM PROCESSES {DE SALTING 


SPECIALIZED DEHYORATING 
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U.S.P. 2,566,613. Aromatic Recovery 
Process. H. J. Hepp to Phillips Pe- 
troleum Company 
Details are claimed of a continuous 

process for the extraction and recovery 
of aromatic hydrocarbon from a narrow 
boiling range stream of aromatic and 
paraffinic hydrocarbons wherein this 
stream is passed successively through 
each of three beds of adsorbent silica 
gel 


U.S.P. 2,566,979-980. Process of Break- 
ing Water and Oil Emulsions. A. E 
Catanach and R. P. Gulley to Gulf 
Oil Corporation 
In the breaking of stable 

emulsions containing a large 


oil-water 
proportion 


salts, e.g. from hydrocar- 
bon oil refineries, spent refinery caustic 
solution is added which has been pre- 
treated by simultaneous steam and air 
blowing at a temperature of above 
160° F. The resulting mixture is agitated 
and heated until the emulsion breaks. 
Instead of adding the pretreated caustic 
solution, the heated emulsion may be 
treated in any suitable way so that its 
water is adjusted to a pH of 11-13. 


U.S.P. 2,567,057. Chemical Analysis Us- 
ing Neutrons. K. C. Crumrine to The 
Texas Company 
A fixed fluid cross section of a mix- 

ture of carbon-hydrogen compounds is 

bombarded with neutrons the energy of 
which does not exceed 10° ev. The en- 
ergy of the neutrons emerging from the 
mixture is then compared with a neutron 

intensity determined by bombarding a 

corresponding cross section of known 


of inorganic 


CONCENTRATORS 


and Recovery Plants 


Nicolay Titlestad Corp. offers a specialized engineering 


service for those seeking experience, initiative, and engi- 


neering in building, or modernizing acid plants and 


concentrators of all types and sizes. 


Inquiries invited. No obligation. 


NicoLay TiITLESTAD 


CORPORATION 


11 West 42nd Street 
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carbon oe composition with neu- 
trons of corresponding energy. 


U.S.P. 2,567,172. Method of Refining Oil 
with a Solvent. G. B. Arnold and W 
E. Skelton to The Texas Company. 
In a process for the solvent refining 

of kerosene and light gas oil wherein the 

difference between the initial true b.p. 

of the oil and the b.p. of the solvent is 

less than 75° F., a water-miscible or- 
ganic solvent, such as furfural, is em- 
ployed and extract and raffinate phases 
are formed. In subsequent treatment of 
the separated phases for recovery of 
solvent, oil capable of forming a ternary 

azeotrope and boiling between the b.p.’s 

of water and solvent is added. 


U.S.P. 2,567,173. Process for Production 
High Quality Petroleum Products. 
E. Arundale and L. A. Mikeska to 
Standard Oil Development Company. 
Hydrocarbons boiling in the motor 
fuel range are contacted with a dilute 
aqueous mineral acid of 30-80 percent 
concentration, e.g. H:SO.s, and contain- 
ing 0.5-5 percent of an aldehyde, such 
as formaldehyde, based upon the hydro- 
carbon feed. Constituents tending to 
cause uncleanliness when burned in in- 
ternal combustion engines are removed 
from the hydrocarbon feed by this treat- 
ment. 


Arundale and J. P. Hanworth 

Standard Oil Development Company. 

The process of this patent is related 
to that of U.S.P. 2,567,173. Formalde- 
hyde only is employed here at a tem- 
perature of 100-500° C. for the refinine 
treatment of petroleum fractions or 
cracked petroleum boiling below 370° C. 


bee a 2,567,228. Extractive Distillation 
of Close-Boiling Hydrocarbon Frac- 

tions with Hydrotropic Solutions. C. 

E. Morrell, C. S. Carlson, J. F. Nel- 

son, and J. Stewart to Standard Oil 

Development Company. 

A mixture of close-boiling hydrocar- 
bons of different degrees of polariz- 
ability is extractively distilled with the 
use as a solvent of an aqueous mixture 
containing at least 40 percent by weight 
of a salt containing at least one cyclic 
nucleus and having at least one water 
solubilizing group, such as a water-sol- 
uble salt of an aromatic sulfonic acid 
The relative volatilities of the compo- 
nents of the hydrocarbon mixture are 
altered by this extraction solvent so that 
those which are rendered more volatile 
can be separated from those which are 
rendered less volatile 


U.S.P. 2,567,252. Refining of Hydrocar- 
ms. L. C. Strang to Anglo-Iranian 

Oil Company, Ltd. 

Sulfur-containing hydrocarbon feed 
stocks are hydro-catalytically desulfur- 
ized in the presence of hydrogen with- 
out substantial cracking. Details of the 


process are claimed 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,563,977. Process for Continu- 
ously Acid Activating Clay. Lee Van 
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NON-STICKING x» NON-LEAKING w» QUICK OPERATING 


Tank controls have to be safe! Leaks must not occur. Quick operation is essential to switch from tank to 
tank and line to line. Only Nordstroms offer assurance of perfect performance, regardless of line fluid. 
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OUNTRY FIELD PLANT 


GAS DEHYDRATION UNIT 


STATION MASTER CUT-OFF VALVE 
—AUTOMATIC POWER OR MANUAL CONTROL 
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KEEP UPKEEP DOWN 


ROC KWELL MANUFACTURING COMPANY 


400 North Lexington Avenue, Pittsburgh 8, Pa. 

Atlanta, Boston, Chic . Columbus, Houston, Kansas City, 

los Angeles, New York, Pittsburgh, San Francisco, Seottle, 

Tulsa ... and leading Supply Houses. Export: International 

Division, Rockwell Manufacturing Company, 7701 Empire State 
Building, New York 1, N.Y 








Horn and L. A. Kahn to Filtrol Cor- 

poration 

Details are given of a process in which 
clay and acid are introduced to the top 
of a treating zone and withdrawn at the 
bottom and in which part of the acid 
is recycled in a side stream. Propor- 
tions of fresh and recycle acid and clay 
are specified 


U.S.P. 2,564,331. Preparation of a Co- 
precipitated Nickel-Zirconium Cata- 
lyst. H. K. Hawley to the Procter and 
Gamble Company 
Particularly active nickel catalysts 

promoted by zirconium are prepared by 

initially forming a water soluble car- 
bonate complex of the promoter metal 
in an aqueous solution which contains 

a sufficient excess of carbonate radicals 

to form the carbonate of the subse- 

quently added nickel as well as the car- 
bonate of the already present promoter 
metal. The amount of carbonate em- 
ployed is sufficient to give the final 
slurry of pH of at least 8.2 


U.S.P. 2.564,776. Extrusion of a Frozen 
and Thawed Hydrogel. F. A. Bodkin 
and J. W. Payne to Socony-Vacuum 
Oil Company, Inc 
Hard granules of an inorganic oxide 

gel comprising at least a major por 

tion of silica and possibly a minor por- 
hydrous inorganic metal oxide 

alumina) and having incorporated a 

small amount of zeolitic alkali metal are 

prepared by coprecipitation and freezing 
of the hydrogel at about 0° F. The frozen 
gel is thawed and shrunken granules 
und an aqueous liquid are separated. The 

ranules are extruded through a die and 


dried 


tion of 





ALKYLATION 





U.S.P. 2,563,826. Process for Producing 
3,5-Dimethyl 1-Ethyl Benzene. W. | 
Elwell and A. J. Castro to California 
Research Corporation 
Ethylene and pure meta xylene are 

contacted in the presence of less than 

mole percent AICl, based on xy 

lene at 45-95° C. for 0.5-18 hours. 3,5 

dimethyl, 1l-ethyl benzene substantially 

free of 2,5-dimethyl 1l-ethyl benzene is 


obtained 


U.S.P. 2,564,072. Alkylation Process. A 
P. Lien and J. F. Dieters to Standard 
Oil Company of Indiana. 

Olefinic hydrocarbon fractions having 
10-15 C atoms and comprising oil sol- 
uble, neutral oxygen containing organic 
compounds, such as olefins obtained in 
a hydrocarbon synthesis process, are 
alkylated with benzene or toluene in 
the presence of HF. The alkylation is 
carried out in such a manner that con- 
tact of the olefins with HF in the ab- 
sence of the aromatic hydrocarbon is 
avoided. A separation of oxygen contain- 
ing olefins from hydrocarbons is accom- 
plished and valuable alkymers uncon- 
taminated by oxygen compounds are ob- 
tained 


U.S.P. 2,564,077. Alkenylation Process. 
Wayne A. Proell to Standard Oil 
Company of Indiana, 

Aromatics of the benzene and naph- 
thalene series are alkenylated with a 
conjugated diolefin with not more than 
six C atoms per mole at 0-150° C. in the 
presence of .5-50 weight percent of an 
alkane- sulfonic acid having at most five 
C atoms per mole, such as ethanesulfonic 
acid. Benzene and butadiene give l- 


phenyl-butene-2 


two 
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U.S.P. 2,564,488. Alk wo hy To! 
by Propylene Catalysed by Acid Ac- 
tivated Montmorillonite Clay. John E. 
Mahan to Phillips Petroleum Com- 
pany. 

Toluene is alkylated with an olefin 
such as propylene at 375-700° F. and 
elevated pressure such as 1000 psi. in 
the presence of acid activated mont- 
morillonite sub-bentonite catalyst. Meta- 
and Para-substituted alkylated toluene 
is obtained with only minor proportions 
of ortho-substituted product. 





POLYMERIZATION AND 
CONVERSION 





U.S.P. 2,563,997. Styrene-Butadiene Co- 
polymer and Process of Preparing 


Patents 





Same. W. E. Elwell and R. L. Meier 

to California Research Corporation. 

An organic solution of 1,3-butadiene 
and 5-95 percent by weight of a styrene 
containing a single vinyl group is co- 
polymerized by passing gaseous BF, 
therethrough at a temperature of 0-60° C. 
The reaction is interrupted not later 
than the instant of formation of a co- 
polymer gel. The copolymer recovered 
from the solvent is at least partly sol- 
uble in chloroform. Halogenated hydro- 
carbons can be employed as the organic 
solvent in the reaction. 


U.S.P. 2,564,632. Emulsion Polymeriza- 
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How to save $1000 on Tower Cleaning 


Here’s the blueprint of a chemical cleaning installation that saves 
one refiner $1000 on his tower maintenance. 


Material? Recommended Oakite detergent solution for speedy, 
thorough removal of grease, waxes, entrained crude—iron sulfides, 


chlorides, oxides. 


Method? In-place circulation of solution. No dismantling, reaming 





or sawing. Cuts days off cleaning time. 


Results? Men who use it say: 


“Never spent 80 bucks so happily to 


save $1000.” “Increased output 400 gallons per hour.” “Good results 
—even trays near top come out clean.” 


Details? Absolutely free, including blueprints. Write Oakite Prod- 


ucts, Inc., 37 Thames St., 


New York 6, N. Y. 


Technical Service Representatives in Principal Cities of U.S. & Canada 
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Survey of Plants Shows:— 





15 of 20 Engineers 


Prefer Nicholson Traps 


To determine the best steam trap on which to standardize, 
a large processing firm recently asked their plant engineers 
for their preference. In 15 out of 20 plants the choice was 
Nicholson. 


The repeated adoption of Nicholson steam traps in plants 
currently in big “cost-reduction-through-modernization” pro- 
grams is another indication of their advanced feotures. To 
learn why an increasing number of leading plants are stand- 
ardizing on Nicholson thermostatic steam traps send for our 
catalog. 5 types for every power, heat, process use; size 
4%" to 2”; press. to 225 Ibs. 


Catalog 751 or see Sweet's 


W. H. NIGHOLSON & CO. Wit md 
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tion with Pentazdienes. J. E. Wicklatz 

to Phillips Petroleum Company. 

A major amount of a 1,3-diolefin, such 
as 1,3-butadiene, and a minor amount 
of a vinyl compound, such as styrene, 
are emulsion copolymerized in the pres- 
ence of 0.2-6 percent of a 1,5-diaryl-1,4- 
pentazdiene as a reaction iniator, Syn- 
thetic rubber is obtained. The said un- 
saturated types of monomers can also 
be polymerized separately by means of 
this iniator. 


U.S.P. 2,564,736. Process of Producing 
Carbon Black. C. A. Stockes to God- 
frey L. Cabot, Inc. 

Natural or other hydrocarbon gas is 
continuously delivered to an unob- 
structed combustion space in rows of 
small jets. Each row is enveloped in a 
stream of nitrogen-free recycle gas in 
a stream of pure oxygen. The reaction 
temperature is maintained by partial 
combustion of the enveloping gas mix- 
ture. Carbon black and the recycle gas 
are produced. 


U.S.P. 2,564,833. Sulfur Dioxide Process 
and A tus Using Recycled Gases. 
R. T. Collier to Union Oil Company 
of California 
A liquid hydrocarbon containing ma- 

terial is decomposed under such condi- 
tions of temperature and pressure that 
solid carbon particles and gaseous prod- 
ucts are formed. The gaseous products 
are recycled at least in part at raised 
temperature and pressure for atomizing 
the charge material to be decomposed 


U.S.P. 2,565,395. Production of Hydro- 





It’s a Pritchard Quality Tower...It’s Getting the Job 
Done More Efficiently... More Economically! 





You can always depend on Pritchard Quality 

Cooling Towers to do the job more efficiently 

and at greater savings. Pritchard Towers 

are guaranteed to meet your peak loads as 

well as normal requirements because they're adequately sized 

and thoroughly engineered. Manufactured of highest quality 

materials for longer life, Pritchard Cooling Towers give you 

trouble-free service that cuts maintenance and repair costs. 

You save more water, too . up to 99% over former wasteful 

methods. Let Pritchard skill and experience go to work for you 
on your next cooling tower job! 


Write for 
Bulletins 


ve Se at “ 





Industrial cooling tower designed, en- 
gineered and constructed by J. F. 
Pritchard & Co. 
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‘= = 908 Grand Ave., Konsos City 6, Mo. 
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gen from Hydrocarbon Gases. W. G. 

Scharmann to Standard Oil Develep- 

ment Company 

A hydrocarbon feed containing olefins 
is passed together with a mild oxidiz- 
ing gas at conversion temperature over 
a plurality of Group VIII metal cata- 
lyst layers. The activity of these layers 
for the conversion of saturated and the 
cracking of unsaturated hydrocarbons 
shall increase in the direction of the 
flow of the feed. While passing the 
feed over the first layer, a temperature 
of 900-1600° F. is maintained to convert 
the olefins completely into hydrogen 
and.carbon oxide under suitable condi- 
tions of velocity and time, so that con- 
tact of such olefins with subsequent 
layers of catalyst is prevented 


U.S.P. 2,565,398. Production of Oxida- 
tion Resistant High Molecular Weight 
Pentadiene Copolymers. H. G. Schutze 
to Standard Oil Development Com- 
pany 
\ feed mixture of a major amount 

of tertiary mono-olefin, such as isobu- 

tylene, and a minor amount of 4-methyl 

1, 3-pentadiene is chilled to a tempera- 

ture of —120° to —175° F. and then con- 

tacted with a chilled solution of A1C1, 
in an alkyl halide having a concentra- 
tion of .05-0.5 percent by weight of 

AIC], and a ratio of HAICL to AICI 

in the range from 0.5 to 5:100. A rub- 

bery polymer is formed 


U.S.P. 2,565,498. Hydrocarbon Conver- 
sion. R. W. Harkness to Houdry 
Process Corporation 
In hydrocarbon conversion in the 

presence of a refractory catalytic con- 
tact mass, the hydrocarbonaceous depos- 
it accumulating on the contact mass is 
at least partially decomposed in an at- 
mosphere unreactive with this deposit 
at an elevated temperature below the 
deactivation temperature of the contact 
mass. The hydrocarbons are subsequent- 
ly contacted under conversion conditions 
with a refractory catalytic mass which 
consists at least in part of catalytic mass 
comprising substantially all of the de- 
posit remaining thereon after the ther- 
mal decomposition. The activity of the 
catalytic mass is restored to a relatively 
high level by the thermal treatment. 


U.S.P. 2,565,960. Preparation of an Im- 
proved Hydrocarbon Resin. J. D. Gar- 
ber and D. W. Young to Standard 
Oil Development Company 
Details are claimed of a process for 

preduction of a clear, light colored resin 

or resin solution by copolymerization of 
butadiene with diisobutylene at low tem- 
perature in the presence of a Friedel- 

Crafts catalyst 


U.S.P. 2,566,159. Process and Apparatus 
for Effecting Chemical Reactions with 
Solid Catalyst Particles. L. V. H 
Beckberger to Sinclair Refining Co. 
In the pyrolytic conversion of hydro- 

carbons, the feed material is passed in 
vapor phase in contact with a vertically 
disposed non-fluidized spiral bed of cat- 
alyst particles which is moved vertically 
upwards. The flow of gaseous liquid 
through the spiral space above the cat- 
alyst bed is completely blocked at peri- 
odic intervals and the blocked gaseous 
fluid is directed downwardly into the 
spiral bed 


U.S.P. 2,566,251. Homogenous Copoly- 
mers of Aliphatic Conjugated Diolefin 
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the Whitlock Equipment special . . . furnished 

M. W. Kellogg Co., and fabricated in accordance with API-ASME Code—more 
tangible evidence of Whitlock acceptance in a wide range of designs, materials, 
and construction details. 


These Whitlock units are included in the installation above: 


CONDENSERS REBOILERS 
COOLERS DRUMS 
STRIPPING COLUMNS SUPERHEATERS 


Whether your heat transfer requirements are dard or “special,” ask 
Whitlock engineers to make recommendations. 


THE WHITLOCK MANUFACTURING COMPANY 
75 BROADWAY, NEW YORK 6, N. Y. 
Main Office and Plant, 75 South Street, Elmwood, Hartford 10, Conn. 
New York * Chicago * Boston * Philedelphia + Detroit + Richmond 
In Canada: Darling Bros., Ltd., Montreal 
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VALVES 


Forged 
Steel 
Gate Valve 


Here is a Premium Valve 
that is NOT premium priced 

CHECK THESE DESIRABLE FEATURES: 

@ Bolted bonnet construction 

@ Heat-treated and hard chrome plated stainless steel wedge 

@ Stainless steel gland eye-bolts and nuts 

@ Two-piece gland and follower 

@ Tongue and groove bonnet joint 

It's well designed. It’s low priced in its field. 

See your R-P & C distributor or write nearest R-P & C district office. 


R-P & C VALVE DIVISION 
4 AMERICAN CHAIN & CABLE 
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Hydrocarbons with Polymerizable 

Vinyl Carboxylates. L. M. Richards 

to k. I. du Pont de Nemours & Com 

pany 

Homogeneous copolymers of a mono- 
meric aliphatic conjugated diolefin ot 
not more than 6 C atoms, e.g. buta- 
diene-1,3 with a polymerizable vinyl 
ester of a saturated monocarboxylic acid 
of less than five C atoms, such as vinyl 
acetate, are prepared by a process 
claimed in detail 


U.S.P. 2,566,537. Peroxide Catalyzed 
Polymerization of Ethylene in the 
Presence of a Phenolic Compound. 
Schmerling to Universal Oil Products 
Company 
In the polymerization of ethlyene in 

the presence of an organic peroxide 
catalyst and an organic diluent of 
special type, a phenolic compound, such 
as a monohydric phenol or an alkyl 
phenol, is added in an amount sufficient 
to increase the m.p. of the ethylene 
polymer 


U.S.P. 2,566,538. Peroxide Catalyzed 
Polymerization of Ethylene in the 
Presence of an Amino Compound. | 
Schmerling to Universal Oil Products 
Company 
The process according to this patent 

differs trom that of U.S.P. 2,566,537 es 
sentially only in that instead of the 
phenolic compound an aniline compound 
substituted in the p-position by hydroxyl 
or an amino radical is employed 


U.S.P. 2,566,821. Polymerization of Bu- 
tadiene-1,3 Hydrocarbons in Aqueous 
Emulsion in the Presence of a Ferricy- 
anide, a Diazomercapto Compound, 
and an Alcohol. H. P. Brown and R 
J. Houston to The B. F. Goodrich 
Company 
A monomeric material comprising a 

butadiene-1,3 hydrocarbon is emulsion 
polymerized at a temperature oi 10 
100° C. and in the presence of (1) a 
diazomercapto compound of the formula 
Ar—N=N—S—R wherein Ar is a 
monovalent aromatic radical having its 
connecting valence on a nuclear C atom 
and R is a monovalent organic radical 
of a certain type, such as a naphthyl 
group, (2) a liquid water-miscible ali 
phatic alcohol in an amount of 1-25 per 
cent by weight of the total monomeric 
material, and (3) a water-soluble ferri 
cyanide. 


U.S.P. 2,566,896. Method of Sealing ~~ 
drocarbon Conversion Housings. |... | 
Kelly to Houdry Process Corpor: aie 
In a hydrocarbon conversion system 

in which solid contact material is passed 
cyclically through separate zones and is 
contacted therein with different gases 
under different pressures, the contact 
material is transferred between these 
zones while a gas seal is maintained 
therebetween. Details of this method are 
claimed 

U.S.P. 2,567,137. Interpolymerization of 
Styrene and Frosting —— Oil in 
Presence of Monocyclic Alpha-Ter- 
pene. L.. E. Wakeford and D fi Hew- 
itt to The Sherwin-Williams Com 
pany. 

Styrene and an unpolymerized frosting 
drying oil are heated in the presence of 
a solvent comprising an amount of a 
monocyclic alpha-terpene sufficient to 
prevent gelation during the interpoly- 
merization and to prevent frosting of 
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throughout the industry! 


You find SUPERIOR equipment wherever efficient, modern 
operation is needed. Why? Because the industry knows thot 
we manufacture refinery and gasoline plant equip t that 
operates under the toughest conditions. 

At SUPERIOR your plans, too, receive the careful attention 
and skilled workmanship that meets strict code and customer 
specifications. TRY SUPERIOR! 





Every job we do is a SUPERIOR job! 





ALSO 
FRACTIONATING TOWERS + HEAT 
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API-ASM 
AND ASME Cove 
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Amarillo 3-4395 
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instrumentality 
with six memories 





Now—the Multipoint 
Capacilog, a direct de- 
flection type strip chart 
recorder giving up to six 
variable recordings on 
one chart has been 
added to the Wheelco 
Capacilog line. 


Easy to Read—Easy to Operate—Easy 
to Service. Has all the latest features of 
Wheelco Instrumentality. 


Write for Bulletin MPC-1. It gives complete 
details on the Multipoint Capacilog. 


WHEELCO INSTRUMENTS COMPANY 
879 W. Harrison Street, Chicago 7, Illinois 


wheelco & -ccrosic cans 


Thereushiy qurveying a 
Economics and management practice 
especially for engineers in oil and gas production 








Here’s a reference to help you become 
as efficient a businessman as you are an 
engineer. Designed for engineers engaged 
in the management of oil- and gas-pro- 
ducing properties, the book covers all 
important aspects of petroleum engineer- 
ing economics and business administra- 
tion. It clearly explains the principles of 
economics as they apply directly to the 
petroleum-producing industry. Such topics as oil and gas land 
acquisition and control—labor management—oil-industry tax- 
ation—cost accounting for oil production—and oil and gas 
conservation are all clearly and concisely covered 

The 3rd volume in the 
PETROLEUM PRODUCTION ENGINEERING SERIES 


PETROLEUM PRODUCTION ECONOMICS 


By LESTER CHARLES UREN 
Professor of Petroleum Engineering, University of California 
614 pages, 6x9, illustrated, $7.50 
“Prices subject to change without notice” 





O TO this book for information 


The Third Volume of the 
trilogy on petroleum 
production engineering, 
PETROLEUM PRODUC- 
TION ECONOMICS em- 
phasizes the economic 
aspects of the industry, 
providing a business sup- 
plement to the two previ- 
ous volumes: O1L FIBLD 
EXPLOITATION ana OIL 
PIELD DEVELOPMENT. 











on industrial organization for oil 
and gas production ... on ofl-industry 
finance on materials and equipment 
used in the industry . . or on the 
conservation of oil and gas resources. 
The book describes the economic struc- 
ture of the petroleum and natural-gas 
industry, and outlines the geographic 
distribution of petroleum. It spotlights 
methods of utilizing oil and gas pools, 
of administering wage and salary plana, 
etc. 


Send orders to 


COMPANY 


GULF PUBLISHING 
3301 BUFFALO DRIVE + HOUSTON, TEXAS 
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films of the product on drying. No 
catalyst is required in this mterpoly- 
merization. 


U.S.P. 2,567,207. Maintenance of Cat- 
alytic Activity in H bon Con- 
version Systems. A. W. Hoge to Hou- 
dry Process Corporation. 

In a process for the conversion of 
hydrocarbons in the presence of a down- 
wardly moving non-turbulent bed of 
catalyst graduated in size, with subse- 
quent regeneration of spent catalyst by 
an oxygen-containing gas, the catalyst 
particles are heated during regeneration 
to a temperature substantially above 
that in the conversion zone. A portion 
of the hot catalyst particles is contacted 
with a stream of cool oxygen-containing 
gas to preheat the latter. The thus 
cooled catalyst particles are treated to 
separate them into a less catalytically 
active fraction of particles of higher 
apparent density and a more active frac- 
tion of lower particle density. The latter 
are mixed with hot particles of regen- 
erated catalyst whereupon the resulting 
mixture is recycled to the conversion 
zone 


U.S.P. 2,567,283. Method of Manufac- 
turing Motor Fuels by Polymerization 
and Alkylation. A. R. Goldsby to The 
Texas Company 
A hydrocarbon mixture containing 

normally gaseous olefins of different 

molecular weights, such as propylene 
and butylene, is treated to polymerize 
the olefins of one molecular weight with- 
out poylmerizing those of a different 
molecular weight. The unpolymerized 
olefins are then separately polymerized. 

The separated various polymers are 

separately alkylated with an isoparaf- 

fin in the presence of a catalyst at dif- 
ferent optimum temperatures. 
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U.S.P. 2,565,349. Method for Sweetening 
Petroleum Distillates. John G. 
Browder and A. R. Smith to Stand- 
ard Oil Development Company. 

Sour distillates boiling below 750°F. 
are sweetened by treatment with an 
alkali metal hydroxide solution (0.1-5 
percent of the hydrocarbons) containing 
pyridine (0.1-5 percent of the hydro- 
carbons) in the presence of a mild 
oxidizing agent such as air 


U.S.P. 2,567,175. Desulfurization and 
Sweetening of Virgin Distillates with 
an Aldehyde. E. Arundale and E. E. 
Juterbock to Standard Oil Develop- 
ment Company 
The process of this patent is related 

to that of S.P. 2,567,173. A reagent 

consisting of 0.05-0.5 percent of formal- 
dehyde or acetaldehyde (based on the 
weight of the oil to be treated) and 

H.SO, is employed here for the removal 

of sulfur compounds from virgin naph- 

tha, or virgin petroleum oils boiling 
below 700°F., or virgin distillates boil- 
ing in the motor fuel range. An amount 
of H.SO, is used such that the concen- 
tration of the acid in the aqueous phase 

of the mixture is in the range of 50-88 

percent 
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U.S.P. 2,564,422-3. Corrosion Preventive 
Composition. E. R. Barnum to Shell 
Development Company 
A corrosion inhibiting composition 
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comprises a major amount of a liquid 
hydrocarbon and a minor amount of 
0.5-10 percent dispersed therein, of pen- 
taerythritol dioleate, sorbitan mono-ole- 
ate, or glycerol mono-oleate. A salt of a 
cycloalkyl! amine and an aliphatic car- 
boxylic acid with at least eight ‘C atoms 
are added to dissolve the partial ester 
additive. Instead of this solvent a salt 
of oxazoline, isoxazoline, oxazolidine, or 
isoxazole and a petroleum sulfonic acid 
or an unsaturated aliphatic monocar- 
boyxlic acid with 18 C atoms may be 
employed 


U.S.P. 2,564,561. Grease Composition. 
E. S. Carmichael and E. L. Arm- 
strong to Socony-Vacuum Oil Com- 
pany, Inc 
Lubricating oil is compounded with a 

sufficient proportion of fatty acid barium 





Patents 





soaps to form a barium base grease. A 
small proportion of the barium salt of a 
monobasic fatty acid with not more than 
six C atoms is added for stabilizing the 
grease. 


U.S.P. 2,564,634. Lubricant Containing 
Hydroabietyl Esters. L. C. Beard, Jr., 
and R. V. White to Socony-Vacuum 
Oil Company, Inc. 

A base oil of petroleum origin is 
compounded with 0.1-10 percent by 
weight of a mixture of (1) a half ester 
of malic acid and hydroabietyl alcohol 
and (2) a half ester of malic acid and 
an aliphatic monohydric alcohol having 
8-20 é atoms. The lubricant compound 
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has good anticorrosive and extreme 
pressure characteristics 


U.S.P. 2,565,403. Textile Oils. L. W 
Sproule and T. W. Dixon to Standard 
Oil Development Company 
A textile oil composition consists of 

76-94.4 percent by weight of a mineral 

base oil of 50-200 S.S.U. viscosity at 

100° F., 5-20 percent of oi! soluble alkali 

metal sulfonate of a mole wt. of 380- 

480, 0.5-2.5 percent of a polyoxyalkylene 

derivative of sorbitan mono-oleate, and 

0.5-1.5 percent of sorbitan mono-oleate 


U.S.P. 2,565,489. Process of Dewaxing 
of Mineral and Tar Oils. K. A 
Fischer, Washington, D. C 
In the dewaxing of mineral oil and the 

like by the combined use of a selective 
and non-selective solvent and subsequent 
chilling of the solution formed, the ratio 
of selective solvent to the remaining 
components is progressively reduced 
during the chilling substantially propor 
tional to the rate of progress ot the 
chilling 


U.S.P. 2,565,981. Production of mn 
cating Grease. A. J. “orway, H. L 
Leland, and G. W. Duncan to edi 
ard Oil Development Company 
\ lubricating grease is prepared from 

a hydrocarbon lubricating oil, 0.1-8 per 

cent by weight of a C.-C, aliphatic 

alcohol ester of a low molecular weight 

monocarboxylic acid, 5-30 percent of a 

saponifiable fatty mn et and a saponi- 

fying agent under conditions claimed in 
detail 


U.S.P. 2,566 289. Lubricants for Steam 
Turbines. R. G. Mastin to Cities Serv 
ice Oil Company 
4 major proportion of a mineral 

lubricating oi] is compounded with a 

minor proportion (e.g. 0.1-1.0 percent) 

of p-methoxy-benzyl-m-toluidine to in 
hibit oxidation of the oil over long 
periods of time 


U.S.P. 2,566,397-8. Lubricants and Lubri- 
cant Additives. J. D. Bartleson and 
H. P. Lankelma to The Standard Oil 
Company (Ohio) 

4 mineral lubricating oil is com 
pounded with a minor amount of an 
oil-dispersable product of the reaction 
at 350°F. for eight hours of 1.15 moles 
ethyl mercaptan to each mole of a 
reaction product of one mole P.S; and 
1.5 moles of “reduced motor p lymer 
such as octene-1. The additive inhibits 
oxidative deterioration of the oil in use 
Instead of the ethyl mercaptan a corre- 
sponding amount of ethyl alcohol may 
be used 


U.S.P. 2,566,611. Mineral Oil Composi- 
tion Containing an Alkyl Thienyl 
Ketimine. H. D. Hartough to Socony- 
Vacuum Oil Company Inc 
A major proportion of mineral oil is 

mixed with less than ten percent by 

weight of a compound of the general 
formula 
I R 
(R”), —I! NR’ 
| } ( 


, 


where R is an alkyl group of 1-17 C 
atoms, R’ is an aryl or alkyl radical of at 
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TRETOLITE — 3 


DESALTING Iie 


low cost Tretolite chemical desalting installations now in operation are de 


livering high percentage salt removals (90 to 95%) in man 


refineries everywhere. Consistently low water and chemical require 
ments serve to hold operating costs at minimum. A further advantag 
of Tretolite desalting is its extreme flexibility. This permits the ful 
use of existing refinery equipment which may be adapted to th 
desalting flow plan, and permits the plant to be put in operatio 


without large requirements in new materials and equipment. 
REMEMBER THESE FEATURES OF 


TRETOLITE DESALTING 


The Tretolite process is now desalting well over a million barrel 
per day in many refineries throughout North and South America 
. High efficiency salt removal It is suitable for either large or small installations, the plants no 


1 

2. Low installation cost in operation ranging in throughput from 2000 b.p.d. to 50,000 b.p.d 
3. Low operating cost 

4. Periodic servicing A Tretolite Company desalting engineer will be glad to discuss 
5 


. Continuing research desalting or other treating problems with you at your convenience. 


Chemicats yor 


TRET OLITE COMPANY “2<-~~ 


. LOUIS 19, MISSOURI e os salient 


ve-81-3 DESALTING « DEHYORATING «+ WATER DE-OILING + CORROSION INHIBITION + SCALE PREVENTION 
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Faithful Performance on — 


For 
Every 
Purpose 


cularly sited to 
clear water and low 
viscosity Hiqui 
not containing 
solids. 
Write for 
BULLETIN 


APco 
TURBINE- 
TYPE PUMPS 


are unbeatable 
on low capaci- 
ty, high head 
duties. 


AURORA 
CENTRIFUGAL 
PUMPS 


ere svetente In 
many types and sizes 
—all noted for their 
streamline coordi- 
nation im- 
peliers and shells. 


CONDENSED CATALOG “mM”" 
DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 
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lease five C atoms, [t” is a hydrogen, 
halogen, amino, nitro, or alkyl group, 
and n is an integer of 1-3. The additive 
stabilizes the oil against oxidation 


U.S.P. 2,566,793. Grease Compositions. 
R. G. Davies and R. W. Noad to 
Shell Development Company. 

A lubricating grease comprises a 
major proportion of a mineral oil and 
minor amounts of a mixture of lithium 
soap of a high molecular weight hy- 
droxy fatty acid and non-lithium alkali 
metal soap of high molecular weight 
fatty acids. The ratio of the Li soap to 
the non-Li soap may vary from 90:10 
to 95:5 and the hydroxyl content of the 
entire soap mixture from 3.2 to 4.0 per- 
cent. 


U.S.P. 2,567,646. Low-Temperature Sep- 
aration of Oil from Wax Involving 
Initial Chilling in a Film-Chiller. J. | 
Little to The Texas Company 
In the dewaxing of lubricating oil or 

the like with recovery of crystallined 
wax, the cooled oil wax feed is con- 
tacted with a passing chilled metallic 
surface. Solidified oil and wax are de- 
posited on this surface in a thin layer 
The solidified layer is discharged from 
the removed surface at a dewaxing tem- 
perature of 0° F. and below and is then 
mixed with cool dewaxing solvent in 
amounts sufficient to dissolve oil con- 
stituents thereof and form a filtrable 
mixture for removing the wax from the 
oil. 





ANNI ES VAMATAL 
Packing. 


SAVE DOLLARS 
The bearing-like sealing pro- 
vided by Durametallic Flex- 
ible Metallic Packing means 

minimum wear on rods, shafts 
and sleeves! Genuine mainte- 
‘nance savings for you in 
repair, replacement and shut- 
down costs. . +. «+ « 
“Always Specify DURAMETALLIC"’ 


WRITE FOR DURAMETALLIC 
PACKING BULLETIN NO. 429PR 


CORPORATION 


MICHIGAN 


DURAMETALLIC | 


KALAMAZOO 


MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS 


Toots 


ROTARY MECHANICAL SEALS and PACKING 
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U.S.P. 2,564,130. One-Step Butyl Alcohol 

Process. R. C. Schreyer to E. L. du 

Pont de Nemours & Company 

Propylene is reacted with CO and H; 
under superatmospheric pressure at a 
temperature of 225-300°C. in the pres- 
ence of water and a cobalt-containing 
catalyst. The reaction product contain- 
ing n-butanol, isobutanol, and butyl 
formate is treated to recover the butyl 
formate which is recycled to the reaction 
vessel whereupon n-butanol and iso- 
butanol are recovered from the reaction 
mixture 


U.S.P. 2,565,087. Process for wa" 
of eee ae Compounds. F. Por- 
ter and J. N. Cosby to Allied Chemical 
& Dye Corporation 
Cyclohexane and methylcyclohexane 

are partially oxidized in the liquid phase 
by an oxygen-containing gas in the pres- 
ence of 10-30 percent added water. The 
oxidation is stopped at a conversion not 
greater than 15 percent. A water phase 
and an oil phase are formed. The 
aliphatic aicohol of the charge hydro- 
carbon is formed and the formation of 
ester by-products is substantially re- 
duced 


U.S.P. 2,565,215. Pr ation of Carbon 
Disulfide. H. O. Folkins and E. L 
Miller to The Pure Oil Company 

of sulfur and hydrocarbon 

gas rich in methane is contacted at a 

temperature of 575-700°C. with a syn- 

thetic silica-alumina catalyst consisting 
essentially of 2-10 percent by weight of 
silica and the balance alumina. CS, and 

HS are formed 


A mixture 
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U.S.P. 2,565,493. Method for the Prep- 
aration of Sulfurized Paraffins. R. H 
Gardner to Sinclair Refining Com 
pany 
4 sulfur chloride is reacted with about 
molar proportion to a substantial ex 

of paraffinic hydrocarbon contain 

ing a tertiary C atom, such as isooctane, 
in the presence of at least 0.1 mol of 
admixed anhydrous AlCl, 


cess 


U.S.P. 2,566,052. Process for Photo- 
chemical Chlorination of Hydrocar- 
bons. W. S. Beanblossom to the U. S 
Atomic Energy Commission 
4 paraffin of 5-10 C atoms, eg. hep 

tane, is treated in the liquid phase with 

elemental chlorine diluted with HC1 
under actinic light. The resulting par 
tially chlorinated mixture is reacted in 
the liquid phase with undiluted chlorine 
light until the exit gas 
substantial amount of ele 

This exit chlorine is 

initial stage of the 


under actinic 
contaims a 
mental chlorine 
employed during the 


process 


HYDROGENA ’ 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,564,606. Hydrocarbon Synthesis. 


P. C. Keith and E. W. Riblett to 

Hydrocarbon Research Inc 

In a Fischer-Tropsch synthesis em 
ploying an iron group catalyst promoted 
by alkali metal in a fluidized dense 
phase, the alkali metal content of the 
catalyst is periodically supplemented to 
maintain the selectivity of the catalyst 
for the production of normally liquid 
hydrocarbons 


U.S.P. 2,564,958. Fischer-Tropsch Proc- 
ess for the Synthesis of Hydrocar- 
bons. Alfred Clark to Phillips Petro- 
leum Company 
A synthesis and reactivation zone for 

Fischer-Tropsch reactions are described. 


U.S.P. 2,564,964. Manufacture of Satu- 
rated Hydrocarbon Materials. Charles 
J. Engle to Phillips Petroleum Com- 
pany 
Paraffin hydrocarbons are obtained 
from the corresponding olefins by heat- 
ing the olefin with a hydrogen donor 
like cis-decalin in the presence of syn- 
thetic silica-alumina to 325-400°C. The 
olefin is saturated and the donor is con- 
verted to a naphthalene. The latter can 
be regenerated by hydrogenation. 


U.S.P. 2,564,985. Hydrocarbon Synthesis 
Process. B. G. Mayland to Phillips 
Petroleum Company 
A synthesis process is described which 

employs an iron catalyst in fixed bed 

arrangement. When a portion of the 

catalyst becomes deactivated by « a- 

tion to iron oxide. the direction of flow 

of the H., and CO feed is reversed to 

reactivate it. Reversal occurs at 10-45 

minutes intervals. The center portion 

of the catalyst contains from 0.25—2 

percent K,O while K.eO concentration 

at the ends of the bed is 0.15—1 percent 


U.S.P. 2,566,337. Method of Controlling 
Exothermic Gas Reactions. L. S. Kas- 
sel to Universal Oil Products Com- 
pany 
In exothermic catalytic gas reactions, 

particularly in the production of hydro- 

carbons from a CO/H: mixture, the 
temperature in the bed of solid catalyst 
is controlled by passing therethrough 
countercurrently to the flow of the 
CO/H, mixture a heated liquid mixture 


of a volatite component and a relatively 
non-volatile component, particularly a 
liquid hydrocarbon fraction containing 
a light narrow-boiling range fraction and 
a heavy substantially non-volatile frac- 
tion having an initial b.p. substantially 
higher than the end b.p. of the volatile 
fraction. The light fraction removes the 
exothermic heat of reaction by its vapor- 
ization while the heavy fraction prevents 
any temperature gradient throughout 
the catalyst bed because of the decreas- 
ing volatility of the light fraction during 
the downward passage through the cata- 
lyst bed and the decreasing volume of 
reactants as they pass upwardly through 
this bed 


U.S.P. 2,566,620. Manufacture of Syn- 
thesis Gas. B. J. Mayland and A. Clark 


HOW T 


—III EEE SSSSSSSSS=== 
Patents 
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to Phillips Petroleum Company 

Methane is introduced in a fluidized 
bed of small iron oxide particles sus- 
pended in a gas flowing sufficiently slow 
that the bulk of the particles is main- 
tained together as a dense highly agi 
tated phase. The average oxygen con- 
centration in the bed is maintained at 
18-23 percent by weight. The tempera- 
ture is maintained sufficiently high to 
liberate oxygen from the iron oxide and 
to oxidize the methane for the produc- 
tion of a CO/H, mixture 


U.S.P. 2,566,936. Process for Preparing 
Synthesis Gases. A. D. Garrison to 


O BALANCE 


OPERATING 
EFFICIENCY 
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Easter 


HEAVY-DUTY SIDE ENTERING MIXERS 


Let Eastern’s 


engineers help you with your 


petroleum processing equipment “paseo 
l 


Without obligation to you—they wi 


propose 


suitable mixing equipment and guarantee its 
satisfactory performance, 


E eels: 


96 ELM STREET e@ WN 


These rugged and dependable side-enter- 
ing mixers prevent settling and bottom- 
precipitation. Available motor ratings 
4%—30 H.P. Speeds from 280—1725 

.P.M, Repackable while tank is full. 


Write to Dept. SC for new East- 
ern Mixer Catalog No. 600. 


ie 


ONNE 


EW HAVEN é 





Designers and fabricators are taking 
advantage of the inherent economy of 
Lenape pierced rings of the type illustrated 

the OD and ID are press formed to rough 
dimensions in one operation, thus saving 
metal and hours of machine time compared 
to producing from bar stock 


Use Lenape heavy rings at less overall cost! 
Lenape forged and pierced rings in carbon, 
alloy and stainless steels are produced in a 
wide range of sizes from 6° OD x 34” ID 
to 17" OD x 14% ID rough machined or 
finished to specification. 

Rings of this type are frequently used as 
auxiliary tank fittings, heavy machinery 
parts, as rollers, bearing sleeves, and stuffing 
boxes 

Lenape forged and pierced rings are 
covered in detail on page 46 of Lenape 
Catalog 9-49. A copy will be sent upon 
request, Your specific inquiry will be given 
yur immediate attention. 


LENAPE HYDRAULIC PRESSING & FORGING Co. 
pert. 106 WEST CHESTER, PA. 


—_— e peooucrs 











Patents 





Texaco Development Corporation 

In the production of a H./CO mixture 
of the mole ratio 2:1 from gaseous hy- 
drocarbons, a bed of refractory ma- 
terial is heated to a temperature above 
that required for cracking the hydro- 
carbons to carbon and gases, whereupon 
the hydrocarbons are contacted with 
this bed under these conditions. The 
refractory material with the carbon de- 
posit thereon is then contacted with a 
mixture of steam and hydrocarbon gas 
containing at least two moles of steam 
per mole of gas at a temperature above 
1600° F. to produce the synthesis gas 


U.S.P. 2,567,259. Catalytic Conversion 
with a Fluidized Solid Catalyst. C. W 
Watson to The Texas Company 
In a Fischer-Tropsch synthesis or 

other catalytic conversion of gaseous 

reactants, the reactants are passed up- 
wardly through a reaction zone com 
prising a constricted, vertically extend 
ing passageway which has a hydraulic 
radius not greater than about one inch 
and occupied by a coarse dispersing 
fraction of inert solid particles of wuni- 
form diameter. The particies of the 
catalyst fraction are substantially 
smaller than those of the inert particles 
Further details are claimed. 


U.S.P. 2,567,295. Method for the S 
thesis of Hydrocarbons with a Re. 
duced Gamma Iron Oxide Catalyst. 
W. O. Milligan and J. C. Schiller to 
Standard Oi] Development Company 
A CO/Hs mixture is passed at a tem- 

perature of 450-675° F. and a pressure 

of 10-600 psi. over a catalyst mass pre 
pared by the reduction at a temperature 
of 750-1400° F. of a mixture of FeO, 
in the form of gamma oxide crystals 
and an amount of 1-15 percent by weight 
based on the oxide of an alkali metal 
stabilizing agent. Hydrocarbons and 
oxygenated hydrocarbons are produced 


U.S.P. 2,567,296-7. Preparation of a 
Fischer-Tropsch Catalyst. W. O. Mil 
ligan and J. C. Schiller to Standard 
Oil Development Company 
These patents claim the production of 

a catalyst of the type employed in the 

Fischer-Tropsch synthesis according to 

U.S.P. 2,567,295 


U.S.P. 2,567,342. Resinous Products from 
HF Acid-Soluble Oils. L. C. Morris 
to Phillips Petroleum Company 
An acid-soluble oil fraction obtained 

from the acid phase of an alkylation 

process using a HF catalyst is passed 
to a hydrogenation zone where it is 
treated in the presence of a catalyst 
under hydrogenating conditions com 
prising a temperature of 200-750° F. and 

a pressure 1000-2500 psi. The hydro- 

genation effluent is distilled to obtain 

a bottom product of a normally solid 

hydrocarbon resin 


U.S.P. 2,567,596. Synthesis of Hydro- 
carbons. A. Clark to Phillips Petro- 
leum Company 
A CO/H;, mixture is passed over a 

synthesis catalyst at a temperature of 

150-400° C. under conditions such that 
gaseous and liquid hydrocarbons are 
formed. The feed mixture is passed in 

a direction having a horizontal com 

ponent through a narrow continuous 

catalyst zone elongated in this direction, 
and liquid formed is continuously drained 
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Over 5 MILLION POUNDS OF 


ervice satisfaction 


B&W TUBE SUPPORTS are cast to last in petroleum 
processing services— and they do. Installations 
totalling more than five million pounds of these 
alloy steel castings have been subjected to operat- 
ing temperatures up to 2000 F, and corrosive, ox- 
idizing and abrasive conditions ranging from ordi- 
nary to severe... and not a single service failure 
bas been reported. Let B&W cast this outstanding 
service satisfaction into the next tube supports you 
need for new equipment or replacements. You'll 
be glad you did, 

















CAST TO LAST 


Products of BEW Ene 
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downwardly by gravity to the bottom of 
the catalyst zone and is immediately 
removed. 


U.S.P. 2,566,065. Processes for Photo- 
chemical Chlorination of Hydrocar- 
bons. A. Leverde i, S. Bean- 
blossom to the U. S. Atomic Energy 
Commission 
An alkyl! substituted mononuclear ary! 

hydrocarbon, such as xylene, mesitylene, 

or cymene, is reacted with elemental 
chlorine under actinic light for at least 
several hours while maintaing an initial 
temperature of 25-120° C. but below the 
decomposition temperature of the hydro 
carbon. The resultant partially chlorin 


ated hydrocarbon is further chlorinated 
at gradually increasing temperatures up 
to a maximum of about 170° C. until at 
least 50 percent of the hydrogen in the 
chain of the molecule has been replaced 
by chlorine 


U.S.P. 2,566,146. Preparation of Vinyl 
Halides. F. L. Schouteden and R. G. 
Tritsmans to Gevaert Photo-Produc- 
tion N. V., Belgium 
A gaseous mixture of acetylene and 

HCl is contacted at elevated tempera 

ture with a solid catalyst contaiming 

HeChk and a solid synthetic resin, par- 

ticularly a polymeric resin. Vinyl chlo- 

ride is produced. Volatalization and loss 
of catalytic substance is reduced by the 
presence of the resin 


U.S.P. 2,566,355. Process of Preparing 
Olefin Chlorohydrins. M. Neuhaus to 
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Jefferson Chemical Company, Inc. 

Ethylene and/or propylene chlorohy- 
drins are produced by diffusing a stream 
of the corresponding olefin and chlorine 
into a body of an aqueous solution ot 
hypochlorous acid and other reaction 
products of the reaction between chlo- 
rine and water. Further details are 
claimed 


Re. 23,404. Reaction of Organic Com- 
pounds with Hydrogen Halides. A. I. 
Gebhart to Colgate-Palmolive-Peet 
Company 
Styrene is hydrobrominated by con- 

tacting bromine in liquid SO, medium 
with water and intimately contacting 
the resulting mixture of HBr, H:SO,, 
and liquid SO, with styrene. Bromo- 
ethylbenzene is obtained 


U.S.P. 2,567,254. Process for Preparing 
Nitriles and Pyridines. J. W. Teter 
to Sinclair Refining Company J 
A mixture of butadiene and ammonia 

in molar proportions less than 1:5 is 

contacted at a temperature of 500-700° F. 

and a pressure in excess of 500 psi. with 

a catalyst containing as the active com- 

ponent a reduced oxide of Ni or Co 

Aliphatic nitriles and pyridines are pro- 

duced. 


U.S.P. 2,567,569. Perfluorination of Hy- 
drocarbons with Lead Tetrafluoride. 
E. T. McBee and R. M. Robb to Pur- 
due Research Foundation. 

Alkanes or alkenes are reacted with 
PbF, at a temperature between 50° C 
and that at which decomposition of the 
organic reactant occurs. Perfluoroparaf- 
fin is obtained 


U.S.P. 2,567,759. Fluorination of High 
Molecular Compounds. A. F. Benning 
to U. S. Atomic Energy Commission 
A mixture of high-boiling hydrocar- 

bon vapors and a large volume of HF 
vapor is contacted with cobalt trifluoride, 
silver difluoride or manganese trifluoride 
at a temperature of 150-400° C. Highly 
fluorinated high molecular products are 
obtained. 


U.S.P. 2,567,854. Production of Alkyl 
Aromatic Sulfonic Acids and Their 
Salts. I. G. Nixon to Shell Develop- 
ment Company 
Details are claimed of a process for 

manufacturing water-soluble salts of al- 
kyl aromatic sulfonic acids by alkylat- 
ing a monocyclic aromatic hydrocarbon 
with a fraction of petroleum cracking 
products containing 15-30 percent al- 
kenes in admixture with branched chain 
and cyclic hydrocarbons 


William Warren Joins SOD 


William J. Warren, formerly a pro- 
fessor of electrical engineering for the 
University of Santa Clara, and a part- 
time consultant for industrial firms since 
1941, has been assigned to the associate 
directors’ staff of Shell Oil Develop- 
ment Company which he joined recently. 
Warren received his Ph.D. in electrical 
engineering at the University of Illinois 
in 1936. 


Gray Joins Lion Oil 


John H. Gray, recently named director 
of public relations for Lion Oil Com- 
pany, formerly served in an executive 
position with the Wall Street Journal's 
Southwest edition in Dallas. A native of 
Newark, N. J., Gray is a graduate of 
Cornell University. Gray, his wife, their 
daughter Jan and son Hunter, will live 
in El Dorado, Ark. 
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Spindletop Saga 
Spindletop, Where Oil Became an 

Industry, 1901-1951, Official Proceed- 
ings of the Spindletop 50th Anniver- 
Commission, P. O. Box 3150, 
Beaumont, Texas. $3.50 

Published as a souvenir memento of 
the fiftieth anniversary of Spindletop, 
this volume contains complete proceed- 
ings and addresses of the entire celebra- 
tion. Messages by such men as B. Brew- 
ster Jennings, president of Socony- 
Vacuum Oil Company, Inc., Charles 
Ebem Wilson, president of General Mot- 
yrs Corporation, David Rockefeller, vice 
president of Chase National Bank, and 
other well known men, will be of in- 
terest to those who were not in at- 
tendance 


sary 


Avgas Research 


Aviation Gasoline and Its Com 
nent Hydrocarbons: Wartime Re- 
search, 1940-45, H. M. Smith, A. J. 
Kraemer, and H. M. Thorne. Bulle- 
tin 497, Bureau of Mines, United 
States Government Printing Office, 
Washington, $1.50. 

This report is a summary of research 
conducted by the Bureau of Mines on 
aviation gasoline and its components be- 
tween the dates given. The work in- 
cluded surveys of crude oils and con- 
densates for distillates suited to aviation 
gasoline, blending to make high-octane 
products, and superfractionation and de- 
sulfurization to utilize marginal stocks. 
Data on losses of aviation gasoline by 
evaporation, on sources of toluene and 
waxes from petroleum and on capaci- 


tres of refineries were developed 


Chemicals Wanted 
The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 
Cyclobutyl carbinol 
Cyclobutyl bromide 
Vinyl-p-xylene 
?,p’- Di(dimethylamino) benzo- 
hydrol 
a,a-Dichloroacetone 
O-Phthalamic acid 
2-Methylthiazole 
Fluorodiiobomethane 
m-Ethylbenzaldehyde 
Dodecyl gallate 
4,4’- Diphenyldiphenyl 
Dioctyl thioether 
1,4-Dimethylnaphthalene 
9,10- Dihydrophenanthrene 
Benzene-1,2-disulfonic acid 
Chloronitromethane 
N-Vinylpiperidine 
Benzoquinonecarboxylic acid 
3,4,5-Trichlorobenzaldehyde 
Triacontane 
Cyclobutane 
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Mineral Oil Analysis 
Aspects of the Constitution of Min- 
eral Oils, K. Van Nes and H. A. Van 
Westen, Elsevier Publishing Com- 
pany, Inc., 250 Fifth Avenue, N. Y. $9. 
The primary object of this book is 
the introduction of an unpublished meth- 
od for structural group analysis, how- 
ever it is a fairly comprehensive survey 


of all present knowledge concerning the 
constitution of mineral oils. The new 
method referred to can be considered 
as a revision of the “Waterman anal- 
ysis,” is based on the same principles, 
but incorporating experimental back- 
ground and simpler application. The ma- 
terial incorporated was gathered in the 
Koninklijke / Shell-Laboratory, Amster- 
dam, by employes of the Bataafsche Pe- 
troleum Maatschappij. 


Lab Nears Completion 

A new three-story laboratory building 
at Ponca City, Okla., is expected to be 
completed this fall for occupancy by 
Gontinental Oil Company. The $2,250,- 
000 structure is being erected by Wigton- 
Abbott Corporation. Administration 
space is being added also. 


Used extensively throughout the petro- 
leum products industry in the manufac- 
ture of all types of greases, Patterson 
Grease Mixers are available in a number 
of standard and special types. These 
units are furnished for operation under 
any desired internal or jacket pressure, 
and with special combinations of stirrers, 
draft tubes or other apparatus as de- 
sired. Write for details. 





The Patterson Foundry and Machine Company 
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935 PETRO-CHEM ISO-FLOW FURNACE INSTALLATIONS PROVE NO REQUIREMENT 1S TOO LARGE, NO REQUIREMENT IS TOO SMALL * > * 


935 PETRO-CHEM ISO-FLOW FURNAGE INSTALLATIONS PROVE NO REQUIREMENT IS TOO LARGE, NO PF°'"REMENT IS TOO. SMALL 
fENT IS TOG SMALL 
935 PETR) a 'T 1S TOO, SMALL 
935 PETRO-C '§ TOO SMALL 
TOO SMALL 

935 PETRO-CHEM 
935 PETRO-GHEM ISO _seu¥iREMENT IS TOO SMALL 
935 PETROCHEM ISO-FL ——.» — STALLATIONS PROVE NO REQUIREMENT 1S TOO LARGE, NO REQUIREMENT IS TOO SMALL 


“SATIONS PROV! ay 
zs We’re now building two 


fo = =Iso-Flow heaters of 159 


million BTU capacity each. 
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¢ 935 PETRO-CHEM ISO-FLOW FURN/ 


‘ 
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X 
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* 935 PETRO-CHEM % MENT IS TOO SMAL| 


ISO-FLOW FURNACES 


PETRO- CHEM may nage Sth co., INCORPORATED MENT IS TOO SMALL 


EAST 41ST STREET, NEV RK 


‘se + 935 PETRO-CHEM "MENT 4S 700 SMALL 
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Two American Cyanamid Employes 
Promoted to Petroleum Chemicals 


A me t v7 U | PME — La] T a American Cyanamid Company has ap- 
ou an pointed V. R. Farlow sales supervisor 


SERVICE Suppliers 


Four Worthington Employes Named Gallagher has been appointed manager 


In Promotional Job Transfers — rgEe hing SET 
Formerly assistant manager of Worth- BOP, A VV STNGION CHOTe Sauce 

tite 5 ay 1917 
ington Pump and Machinery Corpora- 


tion’s Chicago dis- 


, joined the firm as a sales trainee 
and was successively meter salesman, 
meter representative, sales manager, and 


trict office, J. B A / 
pee hs we, Ral division manager.. He lives in Upper 
- J I Montclair, N 


ee athoine Be Gallagher, a graduate of Rensselaer 


Polytechnic Institute, served the New 
search Department Weal: Madde i Light C : : 
at Harrison, N. J os ower and Light Corporation of the Petroleum Chemicals Depart- 
graduate of the Uni- seven years before joming Worthington ment. Since 1945, Farlow had been tech- 
versity of Michigan, fie bes ss Gallagher nical representative in the company’s 
he joined Worthing- ee ee oe Se Chicago office. F. E. Eck succeeds Far- 
ton in 1930 : low in Chicago. 

Tr. Carroll has Pangborn Demonstration Room _G. L. Glespen, formerly supervisor of 


been named assist- . . Catalyst Products in New York, has 
ant manager of the Shows Operation of Machines been appointed tecknical supervisor of 


Chicago office. He is ; A demonstration room for blast clean- the Petroleum Chemicals department 
a Northeastern Uni- ing and dust control equipment has been . 
versity graduate in i provided by Pangborn Corporation at Wm. Irrgang Elected Executive 
mechanical engineering and joined the its plant in Hagerstown, Md. Machines Vice President Lincoln Electric 
company in 1931. For the past three on display range from a hard hitting The Lincoln Electric Company has 
years he has been regional supervisor 15-ton Roto-blast monorail installation elected William Irrgang executive vice 
of the Air Conditioning and Refrigera- to Pangborn’s “Mighty Midget,” a 90- president. Irrgang joined Lincoln in 1929 
tion Division at Chicago pound miniature of Hydro-Finish, a li- and has served the company as a meth- 
Other appointments this month in- quid blasting process which can be used ods engineer, during which time he de- 
cluded: W. R. Leopold, an assistant to on materials as delicate as wrist watch veloped manufacturing methods and ma- 
the vice president, was appointed to di- gears. The demonstration room is su- chinery for reducing the cost of welding 
rect the operations of the Public Works pervised by Ralph R. Graver, a Pang- electrodes, and as director of plant engi- 
Division of the Harrison plant. D. L born engineer for 36 years neering. 


Farlow 











The NEW 
Pritchard Quality 


QUINTAIR 


UA AIR COOLED HEAT EXCHANGER 


























For Low Cost, Dependable Cooling of Engine 
Jacket Water and Lubricating Oil 
e Lower Installed Cost e Lower Maintenance Costs 
e Higher Efficiency e Lower Operating Costs 
e Fewer Parts to Assemble « Many Industrial Uses 
Write for Bulletin No. 11.0.080 
* Registered Trade Name 
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G-E Organizes Six Divisions; 
Divisional Heads Announced 


Six new operating divisions formed 
by the General Electric Company in- 
clude the Turbine Division and the 
Motor and Generator Division, both 
with headquarters at Schenectady, N. Y.; 
Transformer and Allied Products Di- 
vision, with headquarters at Pittsfield, 


to the 195 
pen tipe hy 


company officials, 
ence, are Homer 
Meshel, Meyer Bressen, 
Curtis, William Biltzer, 
Singer, H. A. Susemon, 


Mass.; Measurements and Industrial 
Products Division, with headquarters at 
Lynn, Mass.; Switchgear and Control 
Division, with headquarters at Phila- 
delphia; and the Component Products 
Division, with headquarters at Fort 
Wayne, Ind 

Together with the recently-announced 
Defense Products Division, the six new 


Leonard 
yy vee: Harry Gorelik, Robert Bam, Fronk Kofke, Ted P' 
| Shoenberger. The West Coast group will meet at o later 





For Rolling Tubes in Condensers, 
Coolers and other Heat-transfer 
Units you'll get Better results with 
IDEAL Tube Expanders No. 255 
and 270. Ball bearing, adjust- 
able thrust collar reduces fric- 
tion to a minimum. Sizes from 
%” thru 1%”. 

Wiedeke modern manufactur- 
ing methods assure prompt serv- 
ice and quick delivery. 


See Your Dealer 
or Write Us Today! 


racoustay WEEDERE conean, 
‘ ! 


te Te Fo A: 
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A.O. SMITH 
SAFETY GRATING 


Full 100% serration of all oy 
bars and cross bars insures 


non- re J —— spay 'y reat 
weather . . . under all conditions. 


pex Safety Grating, made by 


struction has provi 3 
in strength and a in this, 
the severest service of al 


Now this time-proved safety grating 
is available for industrial — 
tions. You owe it to the 


he safety of 
a 


Let A. ©. Smith put your plant on a 
safe footing. 





District Offices: Chicago 4+ Dalles 2 
Meuste:: 2 + Los Angeles 22 + New York 17 
Pitsburgh 19 + Tulse 3 
A PEW TERRITORIES STULL OPEN TO 











A. O. Smith Corporation 
¥ Dept. PR-1151 
eet, 
Without obligation send me com- 
¢ information on your Safety 

rating. 
Name 
Firm _ : 
pT Ea Te eee 
oe a Se 


[_] I am interested in « Distributorship. 
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top 
Corrosion 
with 


sol 
400° 
Coatings 


ki i 


Wherever chemicals, caustic atmos- 
pheres, salt or fresh water cause corro- 
sion ... Hysol Coatings can save money 
for you. These tough chemical and 
abrasion-resistant films adhere strongly 
to all metal surfaces. They can be 
applied by brush, spray, dip or roller 
methods with your own personnel—or 
when practicable we are equipped to 
apply the coating in our plant. Although 
they dry quickly in air, forced drying 
under moderate temperature is recom- 
mended for applications which are 
particularly corrosive. The finished 
coating is available in eight colors. 











Describe your corrosion problem on your 
letterhead, and let us show how Hysol 
Coatings can save money for you. 


oughton 


laboratories, ine. 


OLEAN, NEW YORK 


PLANTS AT OLEAN, WN. Y., AND SMETHPORT, PA 
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divisions include the majority of the 
departments which constitute the former 
Large Apparatus Division and Small 
Apparatus Division 

Glenn B. Warren, Schenectady, has 
been appointed general manager of the 
Turbine Division 

James M. Crawford, of Pittsfield and 
formerly of Schenectady, was named 
general manager of the Motor and Gen- 
erator Division 

Francis E. Fairman, Jr., of Schenec- 
tady and formerly of Pittsfield, was 
made general manager of the Trans- 


| former and Allied Products Division. 


George E. Burens, of Baltimore, is 
general manager of the Switchgear and 
Control Division. 

Harold E. Strang, of Lynn and for- 


| merly of Scotia, N. Y., was named gen- 


| 


| 


eral manager of the Measurements and 
Industrial Products Division. 

William C. Wichman, of Fort Wayne, 
is the general manager of the Compo- 
nent Products Division 


Steam Company Names Arthur Sy 
Vice President Charge of Sales 


Arthur H. Sy, formerly sales mana- 
ger, has been named vice president in 
charge of sales for 
American District 
Steam Company 
Inc., North Tona- 
wanda, N. Y. Amem- 
ber of the company 
since 1923, Sy served 
in production, engi- 
neering and sales, be- 
fore becoming sales 
manager in 1946. He 
will assume respon- 
sibility for main 
sales functions as A 

-Il as supervision of a 
we a pe 
the five district sales 
offices in Buffalo, Sy 
Chicago, New York, Philadelphia and 
Pittsburgh, and the 46 manufacturers’ 
representatives in 70 principal cities. 


Owen Named ———e Manager 
Of Rockwell Tools at Columbus 
Samuel P. Owen, advertising specialist 
in portable power tools, has been ap- 
pointed advertising 
manager of Rock- 
well Manufacturing 
Company's recently 
acquired Rockwell 
Tools, Inc. He was 
formerly assistant 
acvertising manager 
of Skilsaw, Inc., and 
had been associated 
with Marsteller, Geb- 
hardt and Reed, Inc., 
and has had direct 
selling experience in 
Rockwell Tool’s key 
Owen markets. Rockwell 
Tools, located in Co- 
lumbus, Ohio, specializes in the manu- 
facture of hand saws and saw blades 
It will augment the parent company’s 
Delta Power Tool Division 


Hills-McCanno Promotes Grassle; 
Kidde to Head General Sales 


Hilis-McCanna Company of Chicago 
recently promoted Fred R. Grassle and 
R. T. Kidde. Grassle, secretary of the 
corporation, has been appointed assist- 
ant to president C. A. Howe. He will 
retain his duties as secretary. Kidde has 
been appointed general sales manager 














BEST FOR 
HIGH TEMPERATURE 
AND CORROSIVE 
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» JERGUSON 
OS&Y VALVES 


Eliminate 
Stem Freezing 


—— be sure of dependable 
performance under high tem- 
perature or corrosive service condi- 
tions when you use rugged Jerguson 
Outside Screw and Yoke Valves. 
These Jerguson OS&Y Valves 
are made to withstand severe serv- 
ice, and are the ideal answer for 
high temperature and corrosive serv- 
ices where inside threads cannot be 
tolerated. Jerguson’s efficient out- 
side thread design allows the valve 
stem to work freely at all times, 
and forestalls possible freezing. 
Jerguson OS&Y Valves are avail- 
able in any alloy in order to better 
handle corrosive media; can be re- 
packed under pressure ; have renew- 
able and regrindable seats; and are 
available with Teflon or other spe- 
cial packing. Outlets may be on 
center line of valve, or offset 74”. 
The Jerguson OS&Y feature may 
be added to existing installations of 
Jerguson #50 or #60 Valves. © 


Write for full information on 
Jerguson OS&Y Valves 


_ Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
in Majer Cities 
Jergusen Tress Gage & Volve Co. Lid., Londen, Eng. 








Vol. 30, No. 11 


Petroleum Refiner 





these steam traps Sima 


Freeze-ups of outdoor steam traps in winter weather 

often cause production delays. Don't take 

that chance .. . especially when it's so easy to install Yarways, 
the steam traps that won’t freeze up. 


They won't freeze because condensate does not accumulate. 
The only moving part—a little valve—is continually testing for condensate, 
discharging it as soon as it forms. There’s never anything to freeze. 








Other reasons why over 750,000 Yarway Impulse Steam Traps 
have been sold—they get equipment hotter, sooner; light weight; 
small size; easy to install and maintain; 

good for all pressures; made of stainless steel. 


More than 200 industrial distributors 

sell Yarway Traps and Strainers. See your nearest 
one today. For name, and free 24-page 

Steam Trap Book, write... 























YARNALL-WARING COMPANY 
128 Mermaid Ave., Philadelphia 18, Pa. 


the steam trap designed 
with more production in mind 
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NEEDLE 
VALVES 


HIGH PRESSURE 


AND 


CORROSIVE SERVICES 


jlobe and angle types in specific 


materials for ordinary or corrosive 
ervices, 8000 lb. working pressures 
xt 180 deg. F. Safety union bonnet 
jesign under pres 


permits packing 


snical stem tip gives microm 


rottling action. Sizes ¥4” to 4%,” 


Write for 


descriptive 
bulletin 49-N 


KEROTEST 


MANUFACTURING COMPANY 


| of all 


| will make 


Divisions. Hills-McCanna manu- 
factures valves, proportioning pumps, 
force feed lubricators and graphic arts 
supplies, and operates a magnesium 
foundry 


| B,S & B Appoints Tidd Manager 
Contract Sales at Oklahoma 


ity 

Lu N. Tidd has been named manager 
of contract sales for the Oklahoma City 
plant of Black, Sivalls 
& Bryson, Inc. Tidd has 
been an officer of the 





company since 1950, 
in the capacity of as 
sistant treasurer and 
assistant secretary 

Before his present 
appointment to man- 
ager of contract 
sales for Oklahoma 
City, Tidd was gen- 
eral credit manager 
for five years 

His appointment 
announced by 
Ruysser, 


Tidd 


was 


Henry A. 


Jr., vice president and general sales man- | 


ager for the company. 


Oronite Appoints Dr. Elwell 
Product Development Manager 

Dr. W. E. Elwell, appointed manager 
of eastern product development for 
Oronite Chemical 
Company, a wholly- 
owned subsidiary of 
Standard Oil Com- 
pany of California, 
his head- 
quarters in New 
York City 

As supervisor of 
chemical products for 
California Research 
Corporation, another 
Standard of Califor- 





nia subsidiary, he 
gained experience im 
organic chemicals 
currently being de- 


veloped by Oronite. A member of the 


since 
de- 


California Standard organization 
1938, Dr. Elwell received a Ph.D 
gree from the University of Washington, 
and a B.S. degree from the College of 
Puget Sound 


B & W Tube Transfers Two Sales 
Personnel Between Houston-Tulsa 

The Babcock & Wilcox Tube Com- 
pany has transferred two men in its 
sales organization. J. H. Roach, former- 
ly located at Tulsa, has been transferred 
to Houston and named assistant sales 
manager of the Houston office. A native 


EXCEL-SO 
tae Me 


Warnen Lewis 
Company 





BLAW-KNOX 
Elkcetroforged” 
STEEL GRATING 


AND STAIR TREADS 
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of Houston, he has been with the com- 
pany since 1939, and served as assistant 
district sales manager at Tulsa since 
1946 

W. C. Mohrman, located at the Hous- 
ton office has been transferred to Tulsa 
and named a district salesman. A native 
of Houston, he graduated from Rice In- 
stitute in 1946, just prior to joining Bab- 
cock & Wilcox. 


OPERATION OF GONIOMETERS was explained 
to |, H. Milne (center), Gulf Research & De- 
velopment Company, and to O. E. Robbins (left), 
Shell Oil Company, by C. J. Woods of the Re- 
search & Control Instruments Division of North 
American Philips Company, Inc. The session 
took place during the eleventh semi-annual 
X-ray diffraction school held at the North 
American Philips plant in Mount Vernon, N. Y., 
recently. Over 100 scientists and technical men 
attended. 


American Meter Appoints Cutter 
Assistant-Sales Vice President 


Meter Company, manufac- 
for the measure- 


American 
turers of equipment 
ment and control of 
gases and other 
fluids, has appointed 
Earl B. Cutter as as- 
sistant to the vice 
president in charge 
of sales 

Cutter, a 1939 
graduate of Iowa 
State University with 
a B.S. degree in 
Mechanical Engi- 
neering, joined the 
American Meter 
Company shortly 
thereafter. His asso- Cutter 
ciation with the com- 
pany was interrupted in 1941 by aghive 
service with the U. S. Army Corp of 
Engineers. In 1946 Cutter returned to 
the American Meter organization and 
has been active in sales in the Mid-West. 


Allis-Chalmers Organizes Units 
Into Power Section Under Casper 


The electrical and mechanical power 
departments of Allis-Chalmers Manu- 
facturing Company have been combined 
into a power department under the man- 
agement of R Casper. As part of 
the organizational change, the centri- 
fugal pump department becomes a sec- 
tion of the power department under the 


November, 1951- 


management of H. P. Binder, 
he has held since 1942. 

Casper has been manager of Allis- 
Chalmers electrical department § since 
1949. He joined the company in 1936 
as a sales representative in the Detroit 
office. In 1942 he was named sales engi- 
neer in charge of motor and generator 
sales in Allis-Chalmers electrical de- 
partment, and in 1947 he became man- 
ager of the motor and generator section. 

New power department appointments 
include: F. W. Bush, assistant manager 
= charge of the electrical sections; C. 

Jordan, assistant manager in charge 
of the mechanical sections; R. N. Miers, 
manager of the steam turbine section; 
C. R. Braun, assistant to R. M. Casper, 
and E. J. Schiebenes, office manager of 
the power department. 


a post 


Currently starring in the B-H review of insulat- 
ing materials are B-H Blankets, felted between 
wire mesh and 


layers of any combination of: 


metal lath reinforcements to suit 
Some outstanding advantages of this versatile 


performer are: 


Effective 
2’ x 4 and 2’ x 8 standard sizes 
Special sizes available 


Incorporates lath for finishing cement 

High moisture resistance 

Baldwin-Hill can help you cut down heat loss... 
by recommending a material and method of 
application from its complete line of Black 
Rockwool insulations. For most efficient heat 
control at lowest cost—with blanket, block, 
cements, etc.—call in a THERM-ENOMICS* 


consultant. 


*Economics of Engineered Heat Control 


Bush, who has been with Allis-Chal- 
mers since 1928, had been assistant man- 
ager of the electrical department since 
1946. Prior to that he was assistant to 
the manager of the electrical department 
and sales engineer-in-charge of trans- 
former sales. 

Jordan, who joined Allis-Chalmers in 
923, was named manager of the central 
station and industrial sales department 
in 1948 and more recently had been 
manager of the steam turbine section. 

Miers, newly named manager of the 
steam turbine section, has been associ- 
ated with the company’s steam turbine 
department since 1928. He was suc- 
cessively resident turbine specialist serv- 
ing east coast offices, and manager of 
the mechanical drive and industrial tur- 
bine section before being named mana- 


uirements. 


to 1200°F 





Baldwin-Hil 


‘clip 


this coupon and attach to your signed letterhead 
SEND ME COMPLETE INFORMATION ON; 


pee a name ma 

1 C Btankets—metal reinforced, large-area coverage to 1200°F 
1 © Ne. 1 Cement—piastic insulation, to 1800°F 

1 CF Powerhouse Cement—high-adhesion finishing to 1700°F 


@ 8233 
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ger of the sales section of the depart 
ment in the early part of 1948 

Braun came to Allis-Chalmers in 1940 
and was supervisor of the marine sales 
division in the steam turbine department 
before being named assistant to the 
manager of the mechanical power de 
partment 

Schiebenes, an Allis-Chalmers em 
ploye in various capacities tor more 
than 40 years, had been office manager 
of the steam turbine department tor 
many years 


Conoflow Opens Auxiliary Plant 
In Philadelphia This Month 

Conoflow Corporation this month op 
ened an auxiliary plant to enlarge its 
manufacturing facilities in the Philadel 
phia area. Plant No. 2, fronting on 
l'wenty-first and Van Pelt Streets, will 


accomodate the assembly 


division 


and shipping 


General Controls Names Managers 
For Offices at Omaha, New Orleans 


General Controls Company recently 


We offer a highly specialized manutac- 
turing service to meet your needs for... 


@ LACQUERS and 
@ INDUSTRIAL FINISHES 


Our intimate contact with the huge chemical plants of the 

Gulf Coast enables us to serve the petroleum industry more 

effectively and economically. May we discuss your needs? 
e 


0)‘ hY A & Lacquer Co. tne. 


P. O. BOX 1113, HOUSTON 1, TEXAS 


named two branch managers for their 
newly opened offices in Omaha and New 
Orleans. The new office in New Orleans, 
located at 426 Audubon Building, will 
be directed by Robert C. Servat. He 
will take charge of territory activities, 
including sales, engineering and services. 

Eldon Burnett, who joined General 
Controls in Glendale three years ago, 
has been named manager of the branch 
office at Omaha, Neb. Burnett attended 
both Emporia State College and the 
University of California, and was as- 
sociated with Charles D. Jones & Com- 
pany, Kansas City, before joining the 
General Controls staff as a sales engi- 
neer 


Rockwell Executive Appointed 
NPA Chief, Valves and Fittings 


A. J. Kerr, vice president of meter 
and valve sales for Rockwell Manufac- 
turing Company has 
been appointed chief 
of the Valves and 
Fittings Branch, 
General Components 
Division of the Na- 
tional Production 
Authority. He will 
work under direction 
of Eugene S. McCar- 
thy, director of the 
General Components 
Division, and will 
headquarter in 
Washington, D. C 
Charles W. Burrage, Kerr 
whom he succeeds, 1s 
returning to his job at The Lunken 
heimer Company, Cincinnati, Ohio 

Kerr is a mechanical engineering 
graduate of Carnegie Institute of Tech 
nology and was formerly a director of 
the American Society of Mechanical 
Engineers. He has been associated with 
Rockwell for 25 years and was district 
sales manager of the Tulsa office until 
1944 when he came to Pittsburgh as 
general sales manager 


Seven Worthington Plant Officers 
Given Promotions and New Posts 


Seven Worthington Pump and Ma 
chinery Corporation executives were 
named to new plant 
posts recently 
George P. Passmore, 
formerly works man- 
ager at Wellsville, 

N. Y., was named as- 

sistant to the vice 

president in charge 

of manufacturing at 
Harrison, N. J. He 
will be concerned 
with machine shop 
processes and facili- 
ties, except welding, 
in all plants. A 
Worthington em 
ploye since 1941, he 
was associated with Westinghouse Elec 
tric Corporation at Philadelphia for 21 
years 

A. M. Tullo, assistant works manager 
at Harrison, has been appointed works 
manager at Wellsville to replace Pass 
more. He joined Worthington in 1923 
and worked in both the Centrifugal En- 
gineering and Estimating Departments 
During the war he laid out, equipped 
and operated the Newark plant 

John Burlick, formerly manager of 
the Methods and Standard Department, 
and Max A. Heyman, manager of the 
Production Department at Harrison, 


Passmore 
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most difficult chemical services, and under 
vated temperatures, high pressures ond vac 
the Cameron Non-Lubricated Lift-Plug Val 
proved superior to conventional designs. 
N 0 M = LU B “ | CATE D Featuring a renewable seat, which is sep 
from and not attached to the valve body, the 
Cameron Lift-Plug Valve offers ‘ao new approach 
L | FT- a L U G Vv A L Vv é to basic valve design, providing a tight seal and 
easy operation without the use of lubricants. The 
separate and renewable seat also makes for low 
maintenance and easy trimming for corrosive 
services. 


-give Ut the wid lel tx your plani fr 


fit hand posformanse date! CBomnonore 110% vors, 1 


Export: 74 Trinity Place. New York, WN. Y. Represented in the sterling area by: 
British Oilfield Equipment Co., Ltd., Duke's Court, St. James’ s, London $.W.1, Eng. 





ESCAPE DEVICE 


GUDE TO 
SAFETY ON 
WEIGHT 
GERONIMO 
15 LBs. (Potent Applied For) 


GERONIMO will stand hardest wear and give 





EASILY ATTACHED OR REMOVED 
EXTRA STURDY CONSTRUCTION 
QUICKLY STRADDLED 
POSITIVE, INSTANT BRAKE 
BRONZE “No-Spark” SURFACES 
RECOMMENDED FOR 2” WIRE LINE 


— MANUFACTURED BY — 
CHARLIE’S MACHINE WORKS 
PERRY, OKLAHOMA 





have been named assistants to the works 
manager at the Harrison plant. 

Other new appointments for the Har- 
rison plant included those of W. D. 
Sizer, manager of the Regional Engi- 
neering and Service Department; George 
F. Habach, executive engineer; and Ev- 
erett Schmachtenberg, chief engineer of 
the Centrifugal Engineering Division. 


A. O. Smith Names Two Top Sales 
Division Executive Promotions 

Promotion lists at the A. O. Smith 
Corporation, Milwaukee, include the 
names of J. W. Spoor, L. F. Vonier and 
Charles Smith. 

Spoor, formerly Product Service Di- 
vision manager, has been named general 
sales manager of the Welding Products 
Division at Milwaukee. He will be suc- 
ceeded in the Product Service Division 
by Charles Smith, formerly field service 
manager. 

Vonier, former sales manager, is mov- 
ing into the newly-created position of 
sales promotion manager, with head- 
quarters in Milwaukee. He has worked 
with development of A. O. Smith’s weld- 
ing electrode line since 1937. 


Dumser Joins Wolverine at 
Detroit as Sales Assistant 


John M. Dumser has been appointed 
assistant to the general sales manager 
of the Wolverine Tube Division of Calu- 
met and Hecla Consolidated Copper 
Company. He joined the company late 
last month and will headquarter at the 
company’s general sales offices in De- 
troit. George D. Potter is the general 
sales manager. 


Munn Assi to Nordstrom 
Sales of Oil Field Products 

R. J. Munn, recently ap 
sistant sales manager of Oil 
ucts for Rockwell 
Manufacturing Com- 
pany, will transfer 
his headquarters to 
Pittsburgh where he 
will assist H. Gott- 
wald, general sales 
manager of the 
Nordstrom valve 
Division. Formerly 
Munn was a sales en- 
gineer for the divi- 
sion, with headquar- 
ters in Houston. A 
graduate of Texas 
A. & M. College, he 
has served Rockwell Munn 
at its Corpus Christi office, and also 
worked as a roughneck in the oilfields. 
He was associated with Bethlehem Sup- 
ply Company at one time. 


inted as- 
ield Prod- 


Behm Appointed Assistant for 
G-E Small Apparatus Engineering 


J. Herbert Behm, appointed staff as- 
sistant to the manager of engineering 
of General Electric's Small Apparatus 
Division, will make his headquarters at 
Lynn, Mass. 

A former resident of Syracuse, N. Y., 
Behm graduated from Syracuse Uni- 
versity with an electrical engineering 
degree in 1929. He joined G. E. at 
Schenectady, N. Y., and in 1931 was 
transferred to a Fort Wayne, Ind., as- 
signmen? in fractional-horsepower mo- 
tor engineering. He served as assistant 





Ac-Me Recording Gravitometer 


Manufacturers and Jobbers 


Scientific Instruments 
Manufacturers of 


Ac-Me and R. S. Specialties 


R. S. Flat Bore Yel-O-Bak Thermometers 
R. S. Streamlined Hydrometers 


of 


Ac-Me Specific Gravity Gas Balance 
Ac-Me Pressure Vacuum Pump 
R. S. Portable Vacuum Pump 
R. S. Mercury Cleaner 
R. S$. Manometer 
. Dead Weight Gauge 
S$. Dead Weight Tester 
. 5. Orifice Well Tester 
. 5. Moisture Tester 


R. S$. Pulsameter 

R. S. Pressure Hydrometer Jars 
R. S. Vapor Pressure Bomb 

R. S. Diamond Core Drill 

R. S. Thermo Plumb Bob Thermometers 
R. S. Thermostat Temperature Controls 
R. S. High Pressure Consistometer 

R. S$. Smoke Meters 





CENTRAL SCIENTIFIC COMPANY 
CHICAGO 


Complete Line of Scientific Laboratory Equipment 
Write for Bulletin No. 50 


REFINERY SUPPEY COMPANY GO 


Oil and Gas Testing Equipment 
Tulsa 3, Oklahoma 


a Laboratory Apparatus and Supplies 
621-23 E. 4th St. 
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division engineer for aircraft and a-c 
motors, more recently assuming the posi- 
tion of division engineer for a-c motors. 
He was appointed as assistant to the 
manager of fractional-horsepower motor 
engineering in July 


Neil Thomas Joins Chiksan’‘s 
Sales Headquarters in Newark 


C. E. (Neil) Thomas, who joined the 

sales staff of Chiksan ‘Company, Brea, 

Calif., in July, has 

been assigned to 

Chicksan’s eastern 

headquarters in New- 

ark, N. J. A native 

of New Jersey, he 

graduated from La- 

fayette College in 

1941, served with the 

Coast Guard until 

1946, and then en- 

tered Rutget’s Law 

School. Subsequent- 

ly he was associated 

with the General 

Cable Corporation as 

sales representative 

for the New Jersey area. Thomas, his 

wife, and young son, reside in West- 

field, N. J. where he serves as a Civil 
Defense Zone Warden. 


Lewis Elected Vice President of 
Ethyl Antiknock, Ltd., Canada 


Oscar B. Lewis has been elected “me 
president of Ethyl Antiknock, Ltd., Ca- 
nadian subsidiary of 
Ethyl Corporation, to 
succeed William M 
Turnley, retired. An 
Ethyl employe for 24 
years, Lewis has been 
general marager of 
the Canadian com- 
pany for the past 
year. He has served 
in the United States, 

England and Canada 

A native of Brook- 

lyn, N. Y., he at- 

tended Dartmouth 

College and Colum- 

bia University and 

during World War II served on the 
Engineers’ Joint Committee of the Na- 
tional Defense Advisory Commission, 
later cited for its work 


Worthington Appoints Rasmussen 
Executive Engineer, Wellsville 


H. V. Rasmussen has been appointed 
executive engineer at the Wellsville, 

Ye — of Worthington Pump and 
Machinery Corporation 

Rasmussen graduated with an M.E. 
degree from the Institute of Technology, 
Copenhagen, Denmark, in 1920 and did 
graduate work at the Massachusetts In- 
stitute of Technology. 

He spent a number of years with both 
the Westinghouse Electric Corporation 
and the DeLaval Steam Turbine Com- 
pany, and during World War II was a 
consultant for National Defense Re- 
search at Columbia University, and a 
representative on both the Navy-Indus- 
try Committee on Propulsion Turbines 
and the advisory committee of the In- 
ternational Electro-Technical commis- 
sion 

Rasmussen is a member of the Ameri- 
can Society of Mechanical Engineers 
and a civilian member of the American 
Society of Naval Engineers 


Mic-Lin Offers Close Tolerance 
Machining to Teflon Line Service 

The Mic-Lin Company recently added 
the specialized machining of rods and 
tubes to close tolerances to their serv- 
ices. Manufacturers of Teflon gaskets, 
packing rings, etc., their executive of- 
fices in the Land Title Building, Phila- 
delphia, are headed by Ed Walsh. Teflon 
is.a plastic material characterized by ex- 
treme inertness to chemicals, unusual 
heat-resistance, excellent electrical prop- 
erties and a surface to which nothing 
will adhere firmly 


Lloyd Elected Vice President of 
Raw Materials for U. S. Steel 

Robert M. Lloyd was recently elected 
vice president of raw materials of the 
United States Steel Company. Lloyd, 


7 


~~ NE 


who joined the company in_ the sales 
department of the Carnegie-Illinois Steel 
Corporation in 1926, subsequently served 
as assistant director or raw materials, 
assistant to the vice president in 1945, 
and assistant vice president in 1951. 
Lloyd is a graduate in electrical engi- 
neering of the University of Pittsbur 
and in metallurgy from Carnegie e 
stitute of Technology. 


Timken Moves Humphrey to Canton 


To Assist the General Manager 

George T. Humphrey, {"~ has been 
appointed assistant general manager of 
the Service Sales Division at Canton, 
Ohio, for the Timken Roller Bearin 
Company. Humphrey was instrumenta 
in developing Timken Company distribu- 
tion center in Mexico and in promoting 
Timken Rock Bit sales there. 


METEX MIST 
ELIMINATORS 


Many refiners have found by — that 


Metex Mist Eliminators, instal 


d in stills, 


towers, drums, evaporators and similar equi iP 
ment, have increased throughput of =F 


production and reduced O} 
removing 95% plus of li 
These kni 


errs Aad 
tted wire units literally “wipe out” 


the liquid droplets entrained in gases. 
pe ss through and on... . freed of entrainment. 
iquids fall back against the rising flow. 


EASILY INSTALLED 


NO MOVING PARTS 


Full details on these entrainment separators — sizes, shapes, construc- 
tion and engineering data— are found in our new 8- bulletin. 
Write for your copy today. Just ask for “Metex Mise Eliminators.” 


METAL TEXTILE CORPORATION 


633 East First Avenue, Roselle, N. J. 
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A mechanical engineering graduate of 
S. M. U., he moves up trom 
Dallas 


assistant 


branch manager at 


Black, Sivalls & Bryson Name 
Pike S. A. Sales Representative 

Allen Pike of Oil Field Sales & Serv 
ice, C. A. of Anaco, Venezuela, has been 
appointed by Black, Sivalls & Bryson as 
South American representative for their 
entire line of oilfield equipment. 


M. H. Detrick Company Moves 
Houston Sales-Service Offices 

Texas and Gulf Coast district sales 
and service offices for the M. H. De 
trick Company of Chicago, have 
moved to 2284 Holcombe Boulevard, 
Houston, Detrick makes flat suspended 
arches, sectional supported walls and 
insulation 


been 


Campbell Takes Over Mid-West 
Sales for Wolverine Division 


E. J. Campbell has been appointed 
Mid-Western district manager of 
the Wolverine Tube 
Division of Calumet 
and Hecla Consoli- 
dated Copper Com- 
pany 

Campbell has been 
affiliated with the 
Company since 1943 
and was responsible 
for both establish 
ment of the com 
pany’s Grand Rapids, 

Mich., sales office in 
1945 and the wide 
spread development 
of sales activities in 
western and south 


sales 


The staggered ar- 
rangement of the 
bubble caps pre- 
vents channeling 
of the liquid on 
the tray 


TULSA TYPE Bubble 
Towers are BUILT 
RIGHT to accomplish 
the processing function 
required. 


FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 





western Michigan. He was promoted to 
assistant Mid-Western district sales 
manager in 1948. 

Campbell will maintain headquarters 
at Number One North LaSalle Street, 
Chicago 


Conoflow Leases Philadelphia 
Unit to Expand Manufacturing 
Conoflow Corporation, Philadelphia, 
has opened an auxiliary plant to take 
care of expanded activities necessary to 
service many high-priority defense or- 
ders in pneumatic control equipment. 
Plant Number 2, which fronts on 21 
Street extending through to Van Pelt 
street, accomodates the assembly and 
shipping division. The move was made 
in late October 


Van Campen, Robert Smith Named 
New Clark Bros. Sales Managers 


Two district sales managers and one 
industrial sales engineer were announced 


Van Campen 


recently by Clark 

tros. Company, Inc 
of Olean, N. Y 

A. G. Van Campen 
named district sales 
manager of the Tulsa 
Mid-Continent terri 
tory formerly served 
in that capacity at 
Chicago. He has been 
with Clark for 15 
years, including nine 
years experimental 
and technical work 
on a project tor the 
War Department 

He will be replaced in the Chicago 
office by Robert C. Smith, who has been 
working on compressor applications, 
both reciprocating and centrifugal. Prior 
to joining Clark he spent a number of 
years on the Pacific Coast with a major 
oil company as a project engineer on 
refinery construction 

M. G. Daniels, a University of Michi 
gan graduate, has been appointed indus 
trial sales engineer in the Chicago office 
He has been selling compressors, pumps 
and engines to the industrial markets for 
eight years 


Sisson, Rossiter Transferred in 
Minneapolis-Honeywell Promotion 


Minneapolis-Honeywell Regulator 


Company has named William H. Sisson 
power industry manager, a promotional 
transfer from the Indianapolis office 
where he was industrial manager. From 
his new headquarters at Philadelphia he 
will promote product sales in the cen- 
tral station and power fields 

George M. Rossiter has been trans- 
ferred trom Milwaukee to Indianapolis 
to succeed Sisson as industrial manager 
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Boudreau Appointed Director of 
Ethyl Public Relations Section 


James E. Boudreau has been ap- 
pointed director of public relations of 
Ethyl Corporation 
succeeding Ralph C 
Champlin, resigned 
to become a vice 
president of the 
Pennsylvania Rail- 
road Company 

Boudreau who 
served as sales man- 
ager in charge of 
marketing services 
until his present ap- 
pointment, has been 
associated with Ethyl 
Corporation for 21 
years im various 
customer serv- 
vices, and advertising capacities. 

In 1945 Ethyl’s sales department was 
reorganized on a regional basis and 
Boudreau was appointed manager of 
the central region with headquarters in 
Chicago. He served in that capacity un- 
til 1950, when he returned to New York 
as manager of marketing services for 
the sales department 


Boudreau 


sales, 


John Roberts, Timken, Dies 

John P. Roberts, assistant general 
manager of The Timken Roller Bearing 
Company, Service Sales Division, died 
instantly last month as the result of a 
car accident in North Carolina which in- 
jured two other company employes. 
P. T. Ancarrow, Atlanta division man- 
ager, and W. L. Walthall, salesmen, 
who had accompanied Roberts as he 





Write us 
to receive 
copies monthly 


250 Eliot Street @ 
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called on accounts in that area, were the 
injured. 


Dick Olsen Appointed Homestead 
Valve Division Sales Manager 
Manufacturing 
has ap- 


Homestead Valve 

Company of Coraopolis, Pa., 
pointed G. R. “Dick” 
Olsen as division 
sales manager for 
them in the states of 
Oregon, Washing- 
ton, California, Ida- 
ho, Nevada, Mon- 
tana, Wyoming and 
Colorado 

Olsen will make 
his headquarters in 
Los Angeles 

Prior to joining 
Homestead Valve he 
represented W. R 
Ladewig Company 
of Los Angeles, and 
spent three years as a manufacturers’ 
representative, and 16 years with Gen- 
eral Petroleum Corporation 


Van Fossen Appointed to Study 

Heavy Internal Combustion Units 
Assigned to Cooper-Bessemer’s reg- 

ional field office in Seattle, Edward D. 

Van Fossen will concentrate his efforts 


UNIFORM, CLEAN 
ACCURATELY THREADEI 
STRICT ADHERENCE 


VICTOR alloy Studs end Bolts have met the exacting 
standards of the oil industry for more than 30 yeers. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR . 


in furthering the company’s engineering |Write for the new, easy fo use ; 
i 


service to users of heavy internal com- 
engines, pumps and compres- 
the northwest United States 
Van Fossen was transferred from the 
main plant at Mount Vernon, Ohio, 
where he has been employed the past 
three years 


bustion 
sors in 


Latest Developments 


in Control Valves 
for Air - Gases 
Liquids - Semi-Solids 


The W. S. Rockwell Valve 
News describes new develop- 
ments in Rockwell automatic 
and manvally centrolled But- 
terfly Valves, Slide Valves and 
valves of special design for 
use in plant piping and proc- 
essing equipment for control 
and shut-off. 

It presents interesting ideas 
in design, construction, method 
of valve operation and indus- 
trial applications to meet the 
various conditions of physical 
and chemical nature of the 
material handled, pressure 
and temperature. 

The Valve News is helpful 
in sizing up your current and 
future valve needs. 


Fairfield, Conn. 


-A Gulf Publishing Company Publication 
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SOLID 
STEEL 


ROTOR 


ASSURES ... 
LONGER, EFFICIENT OPERATION 
. 


ELIMINATES . . . 
COSTLY BREAK-DOWN AND 
REPLACEMENTS 

7 


Designed to your specific require- 
ment 
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IN WIRE-MESH PRODUCTS 


o JELUFF = 


For 70 years we've been weaving Wire 
Mesh. And a good of that time we 
have also been ‘ g things of Wire 
Mesh for people who find it is cheaper, 
easier and enerally more satisfactory to 
“let Jelliff Se it: 

From big Dipping Baskets to tiny precision 
filters — from fuel strainers to what-is-it 
adgets — JELLIFF’S Custom Production 
Be partment turns out fabricated Wire- 
Mesh 2 gre at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet an estimate from Jelliff, 
write today for details. No obligation, even 
if you enclose a blueprint for us to figure 
on. Address Department 16. 


THE C a JELLIFF MFG - 
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of experience in this field, Ee -y our repu 
a service, is your a 


satistaction. 
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252-300 DANA AVENUE - WARREN, OHIO, U.S.A. 
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You know at a glance with A BRIGHT IDEA 


Rochester DIAL THERMOMETERS 1y- for YOUR business 


S« 
® LARGE, EASY TO READ DIALS eke Ao 


© FAST AND ACCURATE inns > ” 
a sin omens 

© RUGGED, STURDY CONSTRUCTION eficient ond economical. light. WEATH ae ‘ 

© CORROSION-RESISTANT STAINLESS STEEL i to ony 

© 35 YEARS MANUFACTURING EXPERIENCE 


Sane Sir Gettin Ot, 1T-650, ae Maree Ce, Inc. 
Rockwood St., Rochester 10, 


as | a our : ” ‘ 
‘ ; | t 
FACTURI Cc > Y, 1 eLectaic nna neh COMPANY 
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FEED PETROLEUM CHEMICALS 








tne a tar tage Inc.% new Weight- 
O-Matic Scale offers the petroleum industry a 
simplified yet accurate method for feeding petro- 
leum chemicals by weight in continuous process 
applications — either at constant rates or in re- 
sponse to process variables. Rates of feed are 
infinitely adjustable, from a few ounces to many 
pounds per minute. The treating chemicals may 
be injected into vacuum or pressure without 
affecting performance. This new scale comes in 
a wide range of capacities and uses the % Propor- 
tioneers% Loss-in-Weight principle. It may be 
equipped for automatic rebalancing and reload- 


Pad +, 
Sresst eee se 


% Proportioneers% Weight-O-Matic drum size automatic 
scale for loads up to 1,000 lbs. gross. 


ing and two Weight-O-Matics may be used in 
parallel for uninterrupted feeding. 

The Weight-O-Matic is ideally adapted for use 
in the laboratory or full scale plant production. 
Units can be supplied for feeding gases, liquids, 
or slurries. The scale tank can be pressurized or 
an eductor or gravity feed can be employed for 
discharging into flowing streams. Because the 
Weight-O-Matic responds only to weight demand, 
no correction factors for temperature py 
need be applied. Volumetric calibration is 
unnecessary. The feed is smooth, continuous, 
and without pulsation. 

The Weight-O-Matic may be equipped with 
totalizers, recorders, and other accessories. The 
basic unit contains an alarm circuit which may 
be connected to a visible or audible alarm system 
to warn the operator of over- or under-feeding and 
inform him when the treating chemical reaches 
minimum and recharging is required. 





fi APPLICATIONS 


The Weight-O-Matic, used in finished prod- 
uct blending, handles all additives com- 
monly used in the petroleum industry: 


GASOLINE 
Dyes, inhibitors, anti-oxidants, metal 
deactivators, etc. 


LUBE OIL 








or inhibitors, anti-foamers, perfumes, 
igs 1. improvers, etc. s 
teh for Bulletins 

and Recommendations 





7o PROPORTIONEERS, INC. 7% 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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These Progressive Operators 


are obtaining higher capacities anny —~ aaaty - Company 
+8 : row Petroleum Company 
and greater efficiencies, Ashland Oil & Refining Company 
plus lowered costs . . . with Bareco Oil Company 
Barnsdall Oil Company 
British-American Oil Company 
Brockton Gas & Light Company 
KOCH KASKADE eee rears 
Charleston Petroleum Company 
° . *Cities Service Company 
fractionating trays *Continental Oil Company 
Daugherty Refinery 
*Derby Oil Company 
Dow Chemical Company 
*El Dorado Refining Company 
*Ford, Bacon & Davis, Inc. 
Gas Machinery Company 
Globe Oil & Refining Company 
*B. F. Goodrich Chemical Company 
Hope Natural Gas Company 
International Paper Company 
*Jefferson Chemical Company, Inc. 
*Kanotex Refining Company 
_Koppers Conpeny _ 
keside Refining 
s F. Laurason & ory Somme Nad. 
*Leonard Refineries, Inc. 
Magnolia Petroleum Company 
*Martinpool Gasoline Company 
McCarthy Chemical Company 
*M. F. A. Oil Company 
Moose Jaw Refining Company, Ltd. 
Mohawk Refining Company 
*National Cooperative Refinery Association 
Natural Gas Odorizing Company, Inc. 
Padre Petroleum Company 
*Paluxy Asphalt Company 
*Peppers Refining Company 
*Chas. Pfizer 6 Company 
*Phillips | Petroleum ye 
Plains N 1 Gas C Y 
Polymer Corporation 
Rado Refining Company 
Refinery Engi ing C 
*Rock Island Oil & Refining ‘Company 
*Rock Island Refining Corporation 
* Roosevelt Oil Corporation 
Shamrock Oil & Gas Corporation 
* Skelly Oil Company 
*Socony-Vacuum Oil Company 
South Carolina Electric 6 Gas Company 
*Southwestern Oil & Refining Company 
*Stanolind Oil & Gas Company 
Send for your copy of our *Spencer Chemical Company 
new bulletin No. 629 which Sunray Oil Corporation 


; ; : *The Texas Company 
gives complete information *Texas Natural Gasoline Corporation 


on the new “Benturi” type Union Carbide and Carbon Corporation 
Kaskade tray. * Warren Petroleum Company 
* Wood River Oil & Refining Company 




















FOREIGN INSTALLATIONS 


ENGINEERING COMPANY, IN 


ICIP, Italy DESIGNERS - MANUFACTURERS - BUILDERS 

*RFPA, Paris, France 321 WEST DOUGLAS — WICHITA 2, KANSAS 
*Anglo Iranian Oil Company 
The Bahrein Petroleum Company, Ltd 
*Ruhrchemie, Oberhausen, Germany 
*SACOR, Lisbon, Portugal 


REPRESENTATIVES 
Eostern ond Export Pittaburgh, Pe., Repr. Tulse, Obkle., Repr. British Associates 
30 Rockefeller Plaza D. D. Foster Co. Myers Bagwell Co. Movers A. F. Craig & Co, ted 
New York City 714 Frick Bidg. Wright Bidg. Paley. Scotland 
© Multiple Installations | 
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